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PART A - GENERAL

Figure 1 indicates the location of the New Bedford plant. The New

Bedford treatment plant serves ai rea with a population of approximately

from industrial sources by 1988. The ap 13

oes not present detailed

“weaiher flows. The average

flow data in this section such as dry- &

flow for 1979 is identified as 1.05 m3/ %@GD). The projected average
flow for 1988 is 1.29 m3/sec (29.4 MGD). fe plant design capacity is given

as 1.31 m3/sec (30 MGD).

During dry weather, the wastewater influent reée1ves pr1m$ry treatment.

The unit processes at the plant fnclude grit colle §n; bar screens;

» thickeners, and

primary sedimentation; chlorination; and sludge degrit

centrifuges. During wet weather, excessive storm-related wastewater is
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Figure 1. General location of the New Bedford, MA, treatment
plant.




simply chlorinated and discharged through a separate outfall. Sludge from
the primary sedimentation tanks has the grit removed (and discharged to a

Tandfill):and:§s.then thickened and dewatered. The supernatant is recycled

The dewatered sludge is incinerated and the ash disposed

Existing Outfall--

The existing ne:-ouitfalls and the proposed extended outfall and

diffuser are shown < 2.

flow consists of a:l? (60=in) diameter pipe which extends about 1,006 m

(3,300 ft) out into Buzzards Bay.

which is a 90° cast iron elbow en .a in concrete and rip-rap at a depth of

8.8 m (29 ft) below mean sea leve xcess storm flow is discharged through

a 1.83-m (72-in) diameter pipéf. : xtends about 305 m (1,000 ft) into

Buzzards Bay to a depth of 7.3°m (24ﬁF€3. The applicant does not provide

any discussion concerning the distribution_ of effluent flows between the two

outfalls. Discharge monitoring reports ‘1980 also do not indicate

ar the flows discharged.

the frequency of use of the emergency ou

Proposed Improvements--

The proposed system modification involves usage Q@ a single 1.83-m

(72-in) outfall, Plans are to utilize the existing% irm flow outfall,

extending the pipe and adding a diffuser. The 1mproved: fall would extend

6.7 km (22,000 ft) further into Buzzards Bay with a 250-m (820-ft) diffuser.
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Figure 2. Location of existing and proposed outfalls for the
New Bedford, MA, treatment plant.




The preliminary design calls for a multi-port diffuser with 186 staggered

ports, each having a diameter of 10 cm (4 in). The diffuser would be

Tocated: -abput. 13.7 m (45 ft) of water, with the final alignment dependent

on the : etry.

is planning treatment system improvements to assure

proper and efficient operation. Preliminary recommendations have been

identified; howevériigamplete Step 1 planning documents will not be

° Modify sludge dewatering syste@
) Additional incinerator
) New sludge storage tank

. Modify chlorination system.




These will be subject to revision in the final facilities planning report
documents. As of the completion of this evaluation report, Step 1 planning

documents:-have:not been provided to EPA.

Jimitations:

Annual
--------------- Average
Biochemical oxygen:: 97 mg/1
Suspended so]ids,f 50 mg/1
pH 6.0 to 9.0

s of"98 mg/1. Projected annual

suspended solids. Based on the final eff nt limitations, expected removal

efficiencies through the permit period would be 30 percent for BOD and 50

percent for suspended solids.




Section 3. Existing Discharge

waters 31974. The location of the discharge into Buzzards Bay is

410 35!

Section 4., State Secondary Treatment Requirements

standards. The applicant does cite from the state water quality standards

that "minimum treatment requirem

quality assigned in these regut? hichever is the most stringent."

Section 5. State Coastal Zone Management Program

The modified discharge will be 1 d::in an area which is under

achusetts Regulations on Ocean

jurisdiction of the Commonwealth of M
Sanctuaries, which has been approved under the Coastal Zone Management Act
of 1972. The Department of Environmental Management:fhas:confirmed this in a

letter received by the applicant on August 30, 1979i




Section 6. Marine and Estuarine Sanctuaries

The:modified discharge is not located in a marine or estuarine

d under Title III of the Marine Protection, Research, and
1972, as amended, or under the Coastal Zone Management

has been confirmed by a letter dated August 11, 1980,

Common Name

Shortnose sturgeon Acipenser. brevirgstrum

Blue whale Batd

Bowhead whale

Finback whale

Gray whale Eschrichtius robustus

Humpback whale Megaptera novaengliae

Right whale Eubalaena spp. (a

Sei whale Balaenoptera borealis:

Sperm whale Physeter catodon




Because the exposure to the effluent would only be brief, if at all, no
deleterious effects on these species is expected. The discharge is not in

an area: d as a critical habitat.

‘Applicable Federal Requirements

The applicant is unaware of any other federal laws applicable to the

discharge.

nd”

Section 9. Existeﬁb campliance with State Water Quality Standards

State Water Quality Standards--

s has designated the waters which

receive the New Bedford trea: entp %nt discharge as Class SA. \Waters
assigned to this class are used for tﬁe“protection and propagation of fish,
other aquatic life, and wildlife; far._primary.and secondary contact

Tthout-depurvation in approved

recreation; and for shellfish harvestin

areas. Minimum water quality requiremé gnd the specific criteria for

Class SA waters are presented in Table

Compliance with Water Quality Standards--

The applicant refers to Part B, Sections 2-5 forigvidence that the

discharge will comply with water quality standards. Cé 3fication that the

discharge will meet the state requirements has been reguested from the



TABLE 1. COMMONWEALTH OF MASSACHUSETTS
WATER QUALITY STANDARDS

Criteria

1. Aesthet1cs A1l waters shall be free from pollutants in
concentrations or combinations that:

a) Settle to form objectionable deposits;
" b) Float as debris, scum, or other matter
to form nuisances;
¢) Produce objectionable odor, color,
taste, or turbidity; or
d) Result in the dominance of nuisance
species.

2. Radioactive Substances ShaTl not exceed the recommended Timits of the

3. Tainting Substances

4, Color, Turbidity, Shall not be in concentrations or combina-

Total Suspended tions that.would exceed the recommended
Solids Timits o ife most:
use. e
5. 0il and Grease . The wate &
oils, g ease'and petrochemicals, and any
concent‘ ons or combinations in the water

obJect1onab1e or deleterious to the biota are
proh1b1ted. For oil and grease of petroleum
origin the max1mum*a}}e“§b1e discharge

te-specific limits
lerated or cultural

6. Nutrients Shall not exceed the:
necessary to control &
eutrophication.

7. Other Constituents Waters shall be freé from pollutants in
concentrations or combinations that:

10



TABLE 1. (Continued).

a) Exceed the recommended limits on the
most sensitive receiving water use;

b) Injure, are toxic to, or produce adverse
physiological or behavioral responses in

. humans or aquatic life; or

c) Exceed site-specific safe exposure levels
determined by bioassay using sensitive
resident species.

Additional Criteria

The_follawing add analzminimum criteria are applicable to coastal and

marine waters foriClass §A waters.

Parameter: Criteria

1. Dissolved 0x

cygen Shall be a minimum of 6.0 mg/1.

2. Temperature : None except where the increase will not exceed
the recommended limits on the most sensitive

¥ be in the range of 6.5-8.5 standard
and not more than 0.2 units outside of

3. pH

4, Total Coliform Bacteria: o

100 m¥~#nd not more than 10% of the samples
shall exceed 230 MPN per 100 ml in any monthly
samp11ng period. . .

11



Division of Water Pollution Control. The state has initially responded that

further review of the application is necessary.

zones shall provide fol

resources, At a minimuni;

a)

b) Be limited to an area ori¥olume that will minimize
interference with the degfgnated uses or established

community of aquatic life in the segment

c) Allow an appropriate zone of passage for §fating fish

and other organisms; and

12



Not result in substances accumulating in sediments,

d)
aquatic life or food chains to exceed known or

predicted safe exposure levels for the health of humans

quatic life."

mproved Discharge Construction

Sectiong,

based largely on

Treatment Facilities."

Evidence of Financial and Techni'

may be available.
;coﬁcerning NPDES

History of NPDES Permit Compliance--
? New Bedford has

ETh1‘s implies not

The applicant presents limited, general inf&?mag

permit compliiance. The applicant states that "The Ci?

met all realistic dates cited in the 1974 NPDES Permiﬁ
all NPDES dates have been met; however, details of any non-compiiance are

not provided.
13



Schedule for Secondary Treatment/Proposed Improvements--

_.-than-secondary treatment. However, some of the dates

“plan. As of the completion of this evaluation

14
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TABLE 2. SCHEDULES FOR SECONDARY AND LESS-THAN-SECONDARY TREATMENT®

(A) Schedule for
Secondary Treatment

(B) Schedule for Imp]ementat1on

Estimated Months
Date Between Events
Step 1 grant start date May, 1979 -
2. Start Pilot Plant testing for
secondary treatment September, 1979
3. Preliminary report and EAS on
siting for secondary treatment March, 1980

Complete Pilot Plant testing March, 1980

5. Final submittal of facilities
plan; submit Step 2 grant

application 15
Start Step 2 design 7
September, 1983 20

8. Execute construction contract

for secondary treatment 7
facilities iiiiFebruary, 1984 5

9.
42
p]aced in August, 1987
. (3.5 years)

10. Full operatié evel attained February, 1988 6

June, 1981
January, 1982

April, 1983

September, 1983

March, 1986

September, 1986

15

30

(2.5 years)
6

% Discussed among state and CDM on August 30, 1979, and September 6, 1979.

b The Facilities Planning report will be complete June, 1980, and the combined Sewer Overflow (CSO) study
and Step 2 Grant will be finished June, 1981 (neither date has been met by the applicant) as of the comple-

tion of this evaluation report.

C Predicated on primary treatment being considered a viable alternative in an amended Step 1 - Cost Effect

Analysis.
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PART B - TECHNICAL EVALUATION INFORMATION

Section:

hysfcal Assessment

Qutfal

The New Bedford treatment plant has two existing outfalls. Presently

all dry-weather .f1ows are given primary treatment and then

discharged through fhgvso-in outfall; excessive storm-related flows

are chlorinated andidischifded through the existing 72-in outfall. The

E:006--m (3,300-ft) long pipe which terminates in

3

existing 60-in outfatk is a-

a single horizontal discharge port,...The 72-in outfall is a 305-m (1,000-ft)

long pipe and also terminates in . gle horizontal discharge port.

The New Bedford applicat10n 1s,§red1cated on the construction of an

improved outfall/diffuser system. The proposed discharge site is located

ent of the proposed outfall and

The applicant states that the actual al

the diffuser configuration will be fina ed whén detailed ocean bathymetry

aluated. The locations of the

and soils data have been obtained and

existing and proposed outfalls are shown in Figure 3 (applicant's Figure

A-1).

The proposed outfall will be an extension of the existing 72-in outfall

iser. The 60-in

and will terminate in a 250-m (820-ft) multiport di

outfall will be retired. Most of the applicant's physical assessment

16
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CAUXILLIARY &
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' SQUTH:; 16
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OUTFALL TO BE

+ 4 s “ABANDONED
g
o5
m
®
i PROPOSED
® OUTFALL
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3 264.3m
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® VELOCITY SAMPLING STATION - EG & G DIFFUSER
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o 2 9 "*16.1 m
L 1 | nauncacmes
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2

Figure 3. Locations of outfalls and sampling stations, New
Bedford, MA.
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considers the proposed outfall rather than the existing outfalls. The same
emphasis is reflected in this review. The physical characteristics of the

ser are listed in Table 3. The diffuser is shown

_ féting outfalls are simple and require no
analyses. Evaluat tne proposed diffuser includes analysis of the
hydraulic behavior 6¥-the diffuser and whether or not the diffuser is likely

to achieve reasonable dilutions.

The hydraulic characterist a well-designed ocean diffuser are

Brooks (1979). Generally, the most import

° Fairly uniform diffuser port f

. For each port, the densimetric Froude number, Fe’ of the

ﬁfe that

where:

18



TABLE 3. PHYSICAL CHARACTERISTICS OF PROPOSED
NEW BEDFORD DIFFUSER

ingle in degrees o
: 0

% 0.102 m (4.00 in)
Water dep " ports 13.7m (45 ft)°

Density of effluent, 0.996 gm/cm> @ 18.3° ¢

Number of ports 186

Port spacing (betwe

ine of
staggered ports): :

1.5m (4.9 ft)

Design port discharge:: L 0.017 m3/sec (0.397 MaD)

t B-1-A. However, the depths shown and
both the applicant's Figure A-3,. n DKHPLM runs indicate a depth of 13.7

m, which is used in this evaluat

19



410 M DIAWETER BORTS

SECTION A-A

1

T

(CHING TO BE DETERMINED

NOTE: WMETHMOO OF Pt
IN FINAL DESIG
BULKMEAD FOR CLEANING

REFERENCE: FIGURE A-6, NEW BEDFORD 301(h) Aé CATION, 1979

Figure 4. Preliminary design of proposed diffuser,
New Bedford, MA.

20



Ug
F = —
e \/g'd
u, = port discharge velocity
ort diameter
fa " Pe
Pe

leration due to gravity

-Sgawater density at the discharge depth

effluent density

Manning's n value. Since the applicant :&sﬁﬁbt provide a coefficient of
friction for the diffuser pipe or a po

distribution in the diffuser is calculated for values of Manning's n in the

range 0.010 ~ 0.016. The resulting port dischargg lqyniform for a
value of Manning's n equal to 0.012; therefore, a value .012 is assumed.
The diffuser ports are assumed to be bellmouthed, and:the port discharge

coefficient is given by:

21



Cp (J) = 0.975 (1-9)0-375

where: :

=:flpw:vetocity in the diffuser pipe at a given port

[fa]
]

acceleration due to gravity

ore, the diffuser is assumed to be

in port discharge also increases. If bathymetric studies of the discharge

site indicate that the diffuser will ot be hortzontal, the hydraulic

the design flow rate and the highest 2- to 3-h f]éﬁ é@rted in Part

B, Section 1.2 of the application.

The port densimetric Froude numbers are greaté&r than one for the

design and highest 2- to 3-h flow rates. For the design flow rate,

22



velocities in the seaward half of the diffuser are below 0.6 - 0.9 m/sec

(2-3 ft/sec). However, a removable bulkhead at the seaward end of the

cumulation. The ratio of total port area to the area of

The proposed i iffuser meets the important design criteria

listed earlier. Tﬁ ﬁe.hydraulic design of the diffuser appears to

be acceptable.

In order to investigate wheth

. the proposed New Bedford diffuser is
likely to achjeve reasonable ini dilutions, it is compared to diffusers
of other ocean outfalls.
flow rate of 3.162 m3/sec (72;
parameters are shown in Tab{; 2. A; ;ndicated in this table, the port
Froude numbers and energy ratios calculatedifor:the design flow rate are
slightly below the range reported fo ther ouéfa]]s. The remaining

hydraulic parameters compare well with th “pther outfalls.

The densimetric Froude number represents the ratio of port discharge

speed to effluent buoyancy. As this ratio increaséi f@iate initial

mixing achieved also increases. The densimetric Froudgifiumbers calculated
for the design flow rate indicate that the plume wil ﬁave less initial
momentum and therefore the initial mixing will be sfi@ht1y less, in a

comparative sense, than that of other cutfalls. The energy ratio behaves in

23



TABLE 4. DISCHARGE CHARACTERISTICS, PROPOSED
NEW BEDFORD DIFFUSER

New Bedford? Other Qutfalls

F, 13 15-30°

h/d, 147 100-700°
Depth/port spacing h/1 10 2-75b
Energy ratio B 11-12 15-20P

Total port area/pipe o 0.58 0.44-0.63€

Design flow rate/dif S 0.013 0.009-0.038

= effluent density
d = port diameter
h = water depth
1 = port spacing
B, = (h/d )/F
Q = total effluent flow rate
L = diffuser length

istics calculated using a design flgw:rate of 3.162 m3/sec

a A .
Discharge characteri

b Grace (1978).
€ Fischer et al., 1979.

24



the same manner as the ratio of the potential to kinetic energy of the

discharge plume. As this ratio increases, the port flow is more plume-like

. decreases the porf flow is more jet-like. The energy

ratio compiated fa §the design flow rate indicates that the plume will be

discussed in a latéfizectfan of this review.

Flow Rates-- =i :

The applicant states that: maximum flow rate representing the

highest 2 h during an average day:is:presently 2.018 m3/sec (46.06 MGD) and

are said to be equal 0.483 m3/sec (11.0

respectively. No supporting evidence isipresented. These flow rates are

assumed to be correct as stated.

Ambient Density Gradients--

The regqulations request the applicant to identify edach: of the following

critical environmental situations. omomn

25



) Period of maximum hydraulic loading from the wastewater

facility

®  Periods of minimum and } um stratification.

In Appendix [ of the app brief discussion of the critical

environmental situations is bresented:' The applicant contends that all
critical situations occur during the summer:except.for the period of minimum

stratification. Arguments for. these:

nclusions are very brief and

sometimes nonexistent. However, the app £'s conclusions appear to be

correct.,

The regulations request that the applicant pF

f%ient density
gradient lines for the region of the outfall diffus ifor each of the
critical seasons discussed above. Either worst-é e stratification
conditions or lowest 10 percentile stratification condi }ogs should be used

for initial dilution computations. The applicant states that this question

26



is interpreted as requiring a "worst case" density profile developed from

actual data measured in the discharge areas for use in the subsequent

initial :.analyses. The applicant then presents actual density
vs. dep he present and proposed discharge areas and from these a
single €" density profile is developed and used to compute a

““This approach is valid assuming the “worst case" profile

does indeed give the Towest (or lowest 10 percentile) dilution.

nt's Figure B-1) are used. Figure 6

evident that the annual salinii

the annual temperature varies from 20 to 18° ¢, Table 5 (applicant's Table

B-2) gives a numerical tabulation of the: he previous figure along

with the corresponding densities. The i

top and bottom is 2.25 sigma units mé? Fediduring the month of July.

0.15 sigma units/m (0.05 sigma units/ft). The apQ; égreviews data

gathered at the outfall areas during the summer of 1 Eand a historical

compilation of data on New Bedford Harbor (Ellis et &} ; 1977). Table 6
(applicant's Table B-3) shows seasonal surface and bottomidensity data for

New Bedford Harbor obtained from these sources.
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ATLANTIC
OCEAN

£ BOSTON LIGHTSHIP
LOCATION

MASSACHUSETTS
BAY

0 S0

L ] 1 1 } NAUTICAL MILES
T T T T 1 KILOM ETERS

0 50

REFERENCE: FIGURE B-1, NEW BEDFORD 301(h) APPLICAT]

Figure 5. Location of New Bedford Harbor, MA, and areas
from which data were explicitly examined.
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Salinity (0/00)

Annual Cycle of T/S Relation
1956 — 1970
o Boston Lightship

32.0
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31.6 —

31.4 S

31.2

31.0

30.8 -

2 4 6 8 10 12

Temperature (°C)

REFERENCE: BUMPUS, 1974

Figure 6. Illustration of annual salinity/temperature in
Massachusetts Bay (New Bedford, MA).
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DENSITY DATA FOR BOSTON LIGHTSHIP

SURFACE AND BOTTOM SALINITY, TEMPERATURE, AND

Surface

DensityC

Bottom Surface Difference

Jan 32. 3.9 25.773 25.738  0.035
Feb 32. 2.6 25.933 25.813  0.120
Mar  32. 2.4 25.797 25.733  0.064
Apr  32. 516 24.934  0.217
May 31 073 23.8229  1.251d
June  31.66 .033 23.163  1.870
July  31.75 .999  22.748  2.251
Aug 31.85 937  22.756  2.131
Sep 31.85 708 23.233  1.475
0ct  32.01 24.066  0.705
Nov  32.12 06756 0.117
Dec 32.164d 25.239  0.0364
& Units of ppt.

b ynits of Oc.

€ Units of o, [i.e., o

d

Reference:

. = (p=1) X 1000] .

Correct value, original table in application in erfgr.

Bumpus 1974.
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TABLE 6. SURFACE AND BOTTOM DENSITY DATA FOR NEW BEDFORD HARBOR

Bottom (10 m + depth) Surface
Density A Density
Salinity Tempgrature Sigma t Sigma t
Season ppt C Units Units
Winter? 28.30 2.00 22.642 0.8
(January 6, 7) 30.20 1.70 24.177 0.1
spring? 31.10 .133€ 0.1
(April 28, 29, 30) 30.80 ... 23.898¢ 0.2
30.80 3 0.2
Summerd 31.86 31.34 25.93 20.3 3.5
w (July 28, 31) 31.99 31.68 23.76 21.2 1.1
32.42 31.88 25.66 20.8 1.6
31.60 31.20 26.17 20.1 1.2
(August 17) 33.00 32.62 23.84 21.9 1.2
32,90 32.64 26.08 21.1 1.4
Autumn® 30.60 .625 30.50 9.50 23.548 0.1
(November 26) 3060 .664 30.00 8.90 23.250 0.4

a°t=(p~§

C Correct value, original value in error (from application).

d gy cDM (Appendix I11).




The applicant states that "based on all of the data reviewed, it

appears issume that the summer corresponds to the period of maximum

éhe area of New Bedford Harbor. The site specific data

stratification
: ponsored by the city of New Bedford was, therefore,

This appears to be appropriate.

respectively. From these figures it is

in late August. The app]icam

profiles. This appears to be reasonable

(46.06 MGD). The EPA computer model PLUME is used becaus the DKHPLM model

is limited to linear ambient temperature and sa11n1tyt? adients. As shown
in Table 7, the lowest dilution predicted is associatedg&rth the applicant's

worst-case July profile, which is considered critical.
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REFERENCE: FIGURE B-3, NEW BEDFORD 301(h) APPLICATION, 1979

Figure 7.

Density profiles as recorded on July 28, 1979, New Bedford, -MA.




SAMPLING LOCATIONS
(SEE FIGURE A-2)
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REFERENCE: FIGURE B-4, NEW BEDFORD 301(h) APPLICATTOR;:1979
Figure 8. Density profiles as recorded on August 17, 1979,

New Bedford, MA.
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=INITIAL DILUTIONS PREDICTED USTNG THE MODEL PLUME WITH
.AL EFFLUENT FLOW OF 2.018 m 3/sec (46 06 MGD) -

-~

Initial Trapping Leveld

Dilution m ft
101 7.7 25.3
260 1.5 4.9
August 17, 1979, Sta fon 9 230 1.2 3.9
July worst case 86 8.2 26.9
August worst case 129 6.2 : 20.3

4 Trapping level expressed as depth below the surface.

35



The DKHPLM computer run for this profile and effluent flow (which is

equival 0 a; éﬁth of 9.0 m (29.5 ft) below the water surface. Since the
sharp dectease:in-density for almost all of the measured profiles occurs at

a more shallow depth, the applicant's artificial profile is conservative.

[f, however, densiﬁ

late summer or early fall.
Initial Dilution--

The applicant computes a single cf
proposed outfall using the EPA computer
showing the input data and the result

initial dilution is reported to be 76 to

imbient density

The DKHPLM computation is strongly dependent:

i

stratification, the port effluent discharge flow, and

? ambient current
speed. As noted in the previous subsection, the applicant!s density profile
is conservative. The discharge velocity used convertsits:a total effluent

flow of 2.2 m3/sec (50 MGD). This flow is higher than either the present or
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estimated end of permit term maximum 2-h flows and is conservative since
higher effluent flows give lower initial dilutions. [The actual critical

;"“m3/sec (46.06 MGD).] The ambient 10-percent current speed

;fproposed outfalls (see Figure 3). Statistical summaries
resented in Apendix IV of the application. The lowest 10
percentile current speeds for all six locations are shown in Table 8 (from

page B-16 of the aﬁﬁ .Cﬁt?ﬁﬂfh; Station C is located in over 12 m (40 ft) of

_ cﬁarge site. The statistical summaries at

excess of 3 cm/sec (0.14 ft/sec) occur over 90

percent of the time : this“Tocation. Therefore, the applicant selects a

current speed equal to 3 cm/sec.(Q.14 ft/sec) for the initial dilution

computation. This is a conser ve choice based on the applicant's

sources. A review computation B the 1980 tidal current tables (NQOS

Tcant reports, 76 to 1, is the

because in cases of no current or a weak current, th& plume does not

continue to entrain ambient water throughout its rise ‘a plume rises in

the water column it will reach a level at which the denéity of the plume

equals the density of the ambient water. The plume will rise past this
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.. SUMMARY OF THE LOWEST 10 PERCENTILE CURRENT SPEEDS
i MEASURED AT THE OQUTFALL AREAS

ftion Lowest 10 Percent Speed

2.00 cm/sec
B 2.7 cm/sec

4.7 cm/sec

4.6 cm/sec

1.57 cm/sec
(near surface)

I
(near bottom)

0.92 cm/sec

IT 2.09 cm/sec

III 3.46 cm/sec

Reference: City of New Bedford 301(h) agpl' page B-16.
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level due to its momentum. Eventually, the momentum of the plume will be

dissipated, and it will fall back in the water column to a level at which it

is neutral yant. The plume will then begin to spread out laterally.

.-level, On this basis, the "worst

using DKHPLM. Table 9 presents these dt

Use of EPA Initial Dilution Models--

The applicant uses the EPA recommended model DK& for the initial

dilution computations.
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TABLE 9. INITIAL DILUTIONS PREDICTED USING THE MODEL
DKHPLM AND THE APPLICANTS WORST-CASE JULY DENSITY PROFILE

Initial Height of Rise
Dilution m (ft)
112 3.2 (10.4)
74 .4 4.0 (13.1)
Maximum - 2.018 (46.Q6). 58.8 4.7 (15.4)
Expected B
Maximum - 2.022 (46.% 58.7 4.7 (15.4)
Ultimate u
Design - 3.162 (72.1% 50.1 5.2 (17.1)
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Critical Initial Dilution with Respect to Ambient Dissolved Oxygen--

..........................

Th

't.computes a single initial dilution and indicates that
this v e i ) -ical in all respects. This is correct; however, as
discussed brevidﬁ§€3, the critical initial dilution is that computed for the
point atanlchxthe:plume has reached its equilibrium level. Therefore, the

critical initial dilution with respect to ambient DO is 58.7 to 1.

Critical Initial D th Respect to Ambient pH--

The app]icant*ceﬁputeS”d-sing]e initial dilution and indicates that

this value is critical in all respects. This is correct; however, as

discussed previously, the critica tial dilution is that computed for the

point at which the plume has re S equilibrium level. Therefore, the

pH is 58.7 to 1.

.,mﬁi]ution and indicates that

This is correct; however, as

discussed previously, the critical initial dilution is that computed for the

point at which the plume has reached its equilibrid

i:erefore, the

critical initial dilution with respect to suspended so]i ﬁs 58.7 to 1.
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Effect of Ambient Currents and Stratification on the Plume--

Th

ant's response to this subsection consists of an

oceanog h1c re ort summarizing the results of drogue, current meter, and
water quz 1ty mea: frements taken during the summer of 1979 and a supply of
The discussions on measurement techniques and

data tabulations are not here reviewed. The review commentary concerns only

ST'1n the description of farfield dilution and

water supply.

On the basis Gﬁ*the océanography study of about l-month duration in

July and August, 1979, the applic

£oncludes:
1. The effluent plume tr; £0 the northeast 3,000 m (9,842

ft) on a flooding ','.a similar distance to the

southwest on an ebb1ng t1de.

2. A net current to the north to we terly direction having

speed 0.022 m/sec (0.043 knots 1&&5. The net current is

not uniform in time or spatia

and within Buzzards Bay.

3. The net flux pattern into and out of Buzza Bay is not

completely understood.
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Although not explicitly stated by the applicant, the first conclusion is

valid only at the site of the proposed outfall. Figures 9 and 10,

respect%f .'w;drogue paths on a flooding tide {(July 31, 1979) and on an

ebbing tide (Aggﬁ%t 21, 1979). The movement near the present site is

northward gn a fiddding tide and southward on an ebbing tide. The tidal
excursianrofithepresent site is roughly one-half the tidal excursion at the

proposed site. Table 10 summarizes some of the statistical information

derived from currentiméter-measurements, the locations of which are shown on

Figure 3. Station ¥ the present outfall, while Station C' is near

The net current direction fé : n A' is northerly as well. The
applicant's Conclusion 2 is valid a]thodgh the net speed given is somewhat

Tow; Conclusion 3 is also valid.

sufficient supply of dilution water. Th

is illustrated in Figure 11. The flooding and ebbing tide directions are

first shown. Then the flux available for di]utié

iled using the
reasoning that since the net current is perpendi ':r to the tidal

excursion, the cross-sectional area is two times the tigal excursion times

the height of rise. This computation is not appropria.éffor the intended

purpose. The initial difficulty is that the effluent plume is over the
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Figure 9. Drogue movements on a flooding tide, July 31, 1979
(New Bedford, MA).
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"+ SOUTH:
%I . DARTMOUTH

RELLANE POINT )

J NAUTICAL MILES

REFERENCE: FIGURE II1-13, NEW BEDFORD
310(h) APPLICATION, 1979

o_

Figure 10. Drogue movements on an ebbing tide,
August 21, 1979 (New Bedford, MA).
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SUMMARY OF APPLICANT'S CURRENT METER DATA,
NEW BEDFORD, MA

Current Speed {cm/sec)

East North Speed

Station—A*
Mean _ -1.13 4.15 6.49
Standard deviati? 3.55 4.76 3.42

Station C' (4.7 m g

Mean 3.45 14.17

Standard deviatiénbx 8.75 7.77
Station C' (9.3 m depth)

Mean 2.83 12.11

Standard deviation 8.90 ‘ 7.07
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Round Hill Pt.

DIRECTION OF
INCOMING TIDE:
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Round Hill PY aar
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DIRECTION OF juuTIDAL EXCURSION 4 R DIRECTION OF
o — M .y.| peTIDALEXCURSION )  &— T5E0LOTL
HEIGHT= Wil HEIGHT -
OF -RISE OF-RISE

SECTION 1= . SECTION 2-2
FLUX OF AMBIENT - SEAWATER INTO PLANE OF MIXING* LE.

2x TIDAL
EXCURSION

NET DRIFT

REFERENCE: FIGURE B-5, NEW BEDFORD 301(h) APPLICATION, 1979

Figure 11. Applicant's conceptualization of plume movement

due to tidal action at the proposed diffuser
site, New Bedford, MA.
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diffuser only a short time. For this time only is a current available for
initial dilution, and the current used should be the net current at a

If this type of argument were to be used, then the supply

a given time is given by

uhl

where:

[t = [~
[] (1} n

vector.

On the average

u = 14 cm/sec (0.27 knots)
h =6.9m (22.6 ft)
L = 250 m (820 ft).

In this case

uhL = 241.5 m3/sec (5,512 MGD) while
SaQ = 121.3 m3/sec (2,769 MaD)

since
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Q = 2.022 m3/sec (46.15 MGD)
Saf:.':.

By this

asoning, on the average a sufficient supply of water
exists.:: #pply does not exist for the 10 percentile current speed,

however, which the applicant claims is 3 cm/sec (0.06 knots).

In the absen constraining physical boundaries, the plume

creates its own cu sufficient to achieve the stated ditutions. A

laboratory experiments, SaQ is greater than or less than uhL naturally for

various u's and hence SaQ computa s are not indicative of whether or not

a suff1c1ent supply of dilution xists.

Roberts (1977) contains a descr1pt1on of laboratory experiments which

were employed to determine the dilution:gchieyed:by a Tine source in an

unstratified fluid. The results show i ehavior of the effluent

after leaving the diffuser pipe is stroné deyendent on the value of F

where:
F:y_3..
b
u = ambient current speed
b=g'q
- Ap
9 g p)

4 -
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p:

8¢ = density of effluent

density of seawater at the diffuser depth - density of effluent

' tion due to gravity

low per unit length of diffuser.

Physically; zks"the ratio of the energy flux of stagnation pressure to

(i.e., divided by) the energy of buoyancy. Figure 12 from Roberts (1977)

inimum surface dilution. The relevant

while for large F

2a% _0.58 _
uH

0.7

where:
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REFERENCE: ROBERTS, 1977

Figure 12. Flow regimes for a plume of infinite length
in a perpendicular current, New Bedford, MA.
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Figure 13. Experimental measurements of minimum surface dilution for a finite line
source of buoyancy flux in a current, New Bedford, MA.




q = effluent flow per unit diffuser length

38(g") /3 23

and hence, is independent of u.

Roberts (1979) contains ai or computing the trapping level and

dilution for a stratified f]u ..us1n the unstratified fluid results, a

variant of which is employed for the Ju1y 28, 1979, density profile which

gives the lTowest critical initial dilutjomss:Tab e 11 contains values for

ds and the maximum expected flow

Roberts F for various ambient current s

rate. The effect of current speeds in :e.fange 0 - 0.4 m/sec (0 - 1.3

mputed using Roberts‘ method and

ft/sec) is examined. Initial dilutions

the July 28, 1979, critical profile are also shown in Table 11. These

results indicate that for low current speeds the 1nff? fons predicted

with Roberts' method are somewhat less than the dilutiofi‘predicted with the

DKHPLM model.
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TABLE 11. ROBERTS F AND INITIAL DILUTIONS FOR
SPPYGAL DENSITY PROFILE FOR NEW BEDFORD, MA, APPLICATION

Eious Current Speeds

Robert's F for
3F'Iow Rate

2.022 m”/sec (46.14 MGD)

.0006
.Q15
.070
.56
.9

.5

.7

O OO0O0O00

15
24
36

hart's Method

Current Speed Dilutign for Flow Rate

m/sec ft/sec 2.022 m”/sec (46.14 MGD)
0.01 0.03
0.03 0.10
0.05 0.16
0.10 0.33
0.15 0.49
0.20 0.66
0.25 0.82
0.30 0.98
0.35 1.15
0.40 1.31
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The supply of dilution water is intrinsically included in the results

of Roberts as shown previously in Figure 10. For small F,

S.Q
a* _ -1/3
= 0.38F

For F = 0.05, 0.38F* “and as F becomes smaller, 0.38F~1/3 jncreases.

In this latter cas

flowing perpendicularly to the axis of ti §ffuser, this begins to become

hen F reaches 0.15, the ambient

current field completely dominates the induced flow field, and

SaQ
o8 = constant = 0.83 < 1
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Roberts (1977) is based directly on laboratory measurements. The EPA
computer program DKHPLM is based on physical principles and calibrated to

DKHPLM likewise induces a current field of sufficient

gve the computed dilutions. The DKHPLM model employs
ons which are functions of the local Froude number,
Thus, a priori, there is little

reason to require that
SaQ = ubh,

where:

u = 10 percentile ambient curpe: ?

As shown previously, the ﬁ percentile current speed for New Bedford is

such that F is much less than 0.055 (see Table 8) and is in the range where

grding to Roberts). The

induced currents dominate ambient curre

discrepancies between Roberts and DKHPEM di1u£?ons may be due to the

differences between the physically and mi Eally induced current fields

or other causes. Fischer et al. (1979),:

“experiments were performed at a small scale where the Reynolds numbers are

quite small. Their applicability to the field i jre, still an

unanswered question.”

In this review, the DKHPLM results are accepted as :fact.
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Zone of Initial Dilution Boundary--

states that the zone of initial dilution for the proposed
ihgle centered about the diffuser. The dimensions of the
rectangle:are:stated to be approximately 16.1 m (52.8 ft) by 264.3 m (867.1

ft). These dimensions are computed with the maximum height of rise of the

plume predicted Q“. QHPLM model for the "worst case" conditions

discussed previous

If the formula“based on“the assumed full water depth of 13.7 m (45 ft)

is used to calculate the zone of j

'_ial dilution dimensions, the width is

29.2 m (95.8 ft) and length is 27%. 4 & (910.1 ft).

Zone of Initial Dilution Coordinates-

g:corners of the zone of

initial difution as follows:

410 32* 12" N 700 52' 03" W
429 32* 03" N 70° 51' 57" W
41° 32' 00" N 70° 52' g

419 32' 10" N 700 52' 07" W

It appears that a typographical error was made in“tHe second set of
coordinates shown above. For the latitude listed as 429 32' 03" N it is
assumed that 419 32' 03" N was intended.
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The coordinates that the applicant reports for the corners of the ZID

rapriately large area. As part of this review, the latitude

in the previous séetion basad on maximum height of rise is obtained.

Therefore, these coordinates do nqt.appear to be correct. Since the exact

-

effort as follows.
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"A great deal of site specific oceanographic data were collected

summer of 1979. The results of this work are

Figure A-2. respofise to Question 1-3, certain of these

density-related data were presented--other information relevant

However, the applicant has
in detail. For the period of
all data remain on file at
CDM and can be made available {} ?equired. Measurements which

were made include temperature, salimity;:canductivity, total

coliform bacteria, pH, DO, and SS varsus depth as well as Secchi

disk readings."

Figure 3 (applicant's Figqure A-2) shows the water sampling Jocations.

Table 12 indicates the oceanographic data which we

As indicated, data pertaining to suspended solids, Secc

Je for review.

fisc readings, and

total coliform bacteria are not provided.
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TABLE 12. OCEANOGRAPHIC DATA PRESENTED IN THE
NEW BEDFORD, MA, APPLICATION

Dissolved
Station Temperature Salinity Oxygen pH
A' X
B X
c' X
14 X X X
15 X X X
17 X X X
PL1 X X X
PL2 X X X
PL3 X X X
PL4 X X X
PL5 X X X
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During the summer of 1979, circulation in Buzzards Bay was investigated
with current meter and drogue studies. The applicant states that current

ents were made at six sites (see Figure 3). However, only the

the curgent:: 'r mooring at Station A', B', and C'. Time series for

currents and temperatures which are available are summarized below.

13, 1979.

) Station C': 'Current_

18, 1979.

The applicant states that data were not tilable at Stations B' and C' for

the latter half of the sampling period d “fouled tether and vandalism.

Drogue studies were conducted on July 31, 1979, and August 21, 1979.
,%al] and at a

t Ledge (near the

Drogues were released in the vicinity of the exi
position approximately 1,000 m (3,281 ft) east 6%“é
proposed outfall site). Two types of drogues were &m ioyed: a surface
marker and a subsurface drogue. One surface marker Eétﬁa depth of 0.5 m

(1.6 ft)] and drogues set at depths of 1.8 m (5.9 ft), 4.3 m (14.1 ft), and
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7.3 m (24.0 ft) were released at each of the two sites. Drogues were
tracked from approximately 0712 EDT to 1559 EDT on July 31, 1979. The

grminated due to the weather. On August 21, 1979, drogues

proximately 0815 EDT until 1439 EDT, at which time the

tantly retrived several of the drogues.

No detailed discussion is presented in this section on the fate of the

material in the farfv nﬁ*the plume dynamics which could be expected as a

result of the curE urements which were obtained. The applicant

states, "The eff]uéﬁf plumé s carried roughly northeast on the flood and

southwest on the ebb:™ Net Frux patterns into and out of Buzzards Bay are

complex and not completely understood, except that on each tidal cycle there

is exchange with Vinyard Sound, Rh sland Sound, and Cape Cod Bay, which

guarantees dispersion of const1tp Ats:from Buzzards Bay."

oved discharge would not

appear to be any more detrimental if pollution loads from

extraneous sources (direct runoff) wer% This

contention is based on the analyses presented: %Sections 2

through 4 where--outside the ZID--water qua]itf riteria are
shown to comply with State standards eveni &En ambient

conditions are assumed to be 'worst-case'. Even if ambient
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conditions were to improve because of structural or

non-structural controls applied to direct runoff from the coast,

%her than worsened. The applicant, however, is
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Section 2. Compliance with BOD or DO

Effluen

the critefia in-40 CFR 133.102(a) which specify that the 30-day average BOD,
concentration must be 30 mg/1 or less and the 7-day average BODS

concentrations must:

effluent BODS conc

influent concentra

The monthly average effluent BOD5
ry, 1978, through February, 1981, has

State Standards--

The waters of New Bedford Harbo

Commonwealth of Massachusetts. The dissolved oxygen concentrations must not

drop below a minimum of 6 mg/1. There is no recé?3

BOD.
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38005 DATA FOR PRESENT NEW BEDFORD TREATMENT PLANTA

: Influent BOD5 mg/1 Effluent 8005 mg/1
Minimum Averagé’ Maximum Minimum Averagé’ Maximum

Year

1978 January 2 25 98 242 15 65 117
February 13 114 310 6 73 145
March 45 125 286 6 101 178
April PRRR | 28 143 222 27 135 222

May 219 45 129 262
June 241 49 137 229
July 282 54 140 235
August - - - -
September - - - -
October 355 65 - 213
November 417 130 321 424
December 46 160 324
1979 January 7 78 202
February 31 87 210
March 3 100 186
April 28 108 162
May 18 - 135
June 26 123 218
July 69 129 218
August 28 111 299
September 34 121 207 39 98 340
October 48 105 207
1980 January 45 115 184
February 34 99 159
June 30 113 166
July 26 162 297
August 132 191 267
September 62 180 260
October 123 262 424
November 105 213 286
December 90 236 330
1981 January 61 168 342
February 64 147 212

a4 pata are from Discharge Monitoring Reports for NeﬁAéﬁdford treatment

plant.

b Only seven measurements reported.

65



Effluent Dissolved Oxygen--

nt sampled the dissolved oxygen of the effluent at the

px of “fhe: clarifier overflow. The dissolved oxygen concentration
ate and flow rate at the time of sampling are not given.
The data:in tb£+discharge monitoring reports (Table 14) show that the

dissolved oxygen has been measured at 0.0 mg/1 several times during this

period of record,

Travel Times--

able 15. The travel times to the

f 1,006 m (3,300 ft) and a diameter

of 1.52 m (60 in). The times ¢ L in this review are within 1 min of

where:

T = travel time, min

66



ABLE 14. EFFLUENT DISSOLVED OXYGEN DATA?

Dissolved Oxygen, mg/1
1978 1979 1980 1981

............... 8.0 8.3 7.3 8.8
February 5.3 8.5 8.6 5.6
March i ' 6.4 8.6 - .
April 4.5 0 - -
May 5.3 5.3 - -
June 0.4 2.6 3.5 -
July E 1.2 0.2 0.5 -
August | - 3.2 0.7 -
September - 1.0 2.6 -
October 0.9 1.0 4.0 -
November : .0 0 3.8 -
December 7.0 -

3 pata are from Discharge Monitoring:R&pdrts for New Bedford
treatment plant. ; L

Note: Dash indicates data are not available.

67



TABLE 15. ESTIMATED TRAVEL TIMES THROUGH EXISTING AND PROPOSED OUi

Travel Time Through
Flow Rate Existing Outfall, min
Flow Condition  m3/sec  MGD Applicant?  Review:

Minimum hourly 0.483 11.0
Average hourly 1.097 25.0
Maximum hourly 2.018 46.06

Expected maximum
hourly in 1988 2.022 46.15.

636
280
1562

152
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L, = length of existing stormwater outfall = 305 m (1,000 ft)

*'f proposed extension including diffuser = 6,707 m

A ' Séctional area of outfalls = 2,63 m2 (28.3 ftz).

The travel times ¢
times by up to 125 g.ls). The total length apparently used by the

applicant is 5,520 #:£18,118:ft). No reference to this or a similar length

increase at longer travel times 2 the IDOD at minimum flow conditions

could be higher than the applicam: alue of 1.13 mg/1.

Immediate Dissolved Oxygen Dem

flow conditions shown in Table 15. The

used as the IDOD value. The results are

Flow Condition Average [DOD, mg/1

Minimum hourly l.lé

Average hourly 0.3
Maximum hourly 0.1
Exp. max. hourly 0.1
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The laboratory data sheets show that the laboratory procedure and

calcu]at on correct, although the experimental conditions are different
from th; to occur. The effluent dissolved oxygen levels of the
samp]esé 6.5 and 6.9 which is higher than during the spring and
summer : y the data in Table 14. The receiving water dissolved
oxygen concentrat1on of 7.8 mg/1 is close to the observed minimum summer
”: d outfall site of 7.1 mg/1. A dilution ratio

‘ The Towest dilution ratio at the proposed

the results. However, 1aborator¥:§gsts have shown that in some instances

the results do change.

Background Dissolved Oxygen Daﬁ

the sites near the outfalls the data (ff “15) show that concentrations

below 6 mg/1 occur near the existing outfal® site and close to shore. Other

data are available for the period November, 1975, through April, 1976, in

New Bedford Harbor (Ellis et al., 1977). These ﬁ

ZB] that higher

dissolved oxygen concentrations existed than in Augqust 979, so the data

are not used in this review.
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(6.7 km)
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] ) nauncaLwes @  VELOCITY SAMP TION - EG 8 G
~T ] KILOMETERS e  WATER SAMPLING:STATION - COM
2 A  WATER QUALITY IONS - ELLIS ET AL, 1977

Figure 14. Location of water quality sampling stations,
New Bedford, MA.

71




TABLE 16. DISSOLVED OXYGEN DATA FOR AUGUST, 19794

Dissolved Oxygen, mg/1
Station
2 3 4 8 9 11 12

73 7.0 7.3 7.5 7.8 6.8 7.1
7.6 7.1 7.4 7.8 81 6.8 7.2
3.0 10 . 7.5 7.7 7.9 81 7.2 6.9
4.6 15 .76 7.8 80 81 6.0 6.6
6.1 15 7.6 7.7 8.0 81 54 6.3
7.6 25 7.5 7.6 8.0 8.0 5.7
9.1 30 7.3 7.2 1.7 1.9
0.7 s Ew 6.7 7.7 1.5
2.2 40 7.7 1.1
13.7 45 7.2 7.1
15.2 50 S 7.1
2 Data are from Tetter from city of Nai : ﬁg

Environmental Protection Agency dated 1981.
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The lowest ambient dissolved oxygen at the proposed outfall site

(Station 9) averaged over the height of rise of the plume is 7.2 mg/1. This

concentratiosits. used in this review as the ambient dissolved oxygen

concent: § applicant presents the dissolved oxygen profiles at
Station f en states that 6.5 mg/1 represents a worst-case estimate
ons since all values near the proposed outfall are 7.0
mg/1 or above. The dissolved oxygen concentration of 6.5 mg/1 is used by

the applicant in s@n

flﬁlculations.

The final dissolved gxygeritoncentration is computed using the following

equation:
DOs = DO, + {90, 1000 - DO,)/Sa

where:

DOf = final dissolved oxygen concen

DOa = ambient dissolved oxygen coné natégns, mg/1

DOe = dissolved oxygen of effluent, mg/]

IDOD = immediate dissolved oxygen demand, mg/1

Sa = initial dilution.
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The applicant's calculation shows no change in the final dissolved oxygen

concentration based on the following equation:

6.5 + (6.5 - 1.13 - 6.5)/76 = 6.48 mg/1.

cr¥tical case when the dissolved oxygen of the effluent is 0.0

For the:m

bfe

mg/1 and the initial dilution is 59 (from the review dilution calculated for

the expected maximﬁ Part B, Section 1), the final dissolved oxygen

concentration decﬁ 6.4 mg/1. If the averaged ambient dissolved
oxygen concentrati: g/1 is substituted for 6.5 mg/1, the final

concentration is 7;1*#9/1.

Compliance with Dissolved Oxygen & gria--

The calculations show tha al dissolved oxygen concentrations

would be above the state minfﬁdﬁ of 6 mg/1 at the proposed outfall site.

Data were not available to calculate finak:dissolved oxygen concentrations

:field data show that dissolved

at the existing site. However, availa

oxygen concentrations below 6 mg/1 hav étiifred in the vicinity of the

existing outfall site.

Effluent BOD--

The applicant presents effluent BOD5 concentrat §$ at the required

flow rates as follows:  mmi
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) 180 mg/1, minimum hourly flow

8005 concentrations were not a

concentrations. As a worst case

concentration of 321 mg/1 is &

-removal efficiency of the treatment
plant is projected to increasé to éonpercent. The estimated average

effluent BOD5 concentration is 97 mg/kiin:1986 (Appendix XX of the

mg/1.

Final BOD Following Initial Dilution--

The applicant does not estimate final BODg concentrations. Estimates

are made in this review for use in subsequent questions. No ambient BOD5
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concentrations were available so the results presented here should be

interpreted as jncreases above ambient. Using the applicant's effluent BOD5

mg/1 (Table 17). For the worst-case analysis, the

plant pepformanceé conditions. After the improvements to the treatment plant
are operational, the increases in final 8005 concentrations would be 1.3

and 4.0 mg/1 under maximum conditions.

'teria--

The state of Massachusetts dogs..not have receiving water standards for

BOD. The state does have a minimhm: ndard for dissolved oxygen of 6 mg/1.

nd Dissolved Oxygen Demand of

BOD Exerted after Initial
Sediments-- B

In Table IX-3 of Appendix IX the applicant predicts dissolved oxygen
depletions due to resuspension of sedim “aAd due to a steady demand of

undisturbed sediment. The applicant 'S not address the question of

dissolved oxygen depletion due to BOD exertion in the water column. In this

review, however, BOD exertion within the water columg:

Farfield dissolved oxygen depletion is computed using an extension of
an approach develaped by Brooks (1960). This approachi@ssumes that as the

waste field spreads laterally, it entrains dilution water while BOD is
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TABLE 17. FINAL BODg CONCENTRATIONS

Effiuent b
. a BOD% Final BODg
ndition Initial Dilution (mg/T) (mg/1)
eatment Plant Performance
112 180 1.6
74 136.5 1.8
59 159 2.7
Expected mix 59 196.5 3.3
hourly @
Worst cas 59 321 5.4
maximum ::
Projected %reatment Plant Performance
Average 97 1.3
Maximum 239 4.0

4 These are the review:di utions: from Part B, Section 1 of

this document. -~ o

b Ambient BODg concentration is assumed to be 0.0 mg/1 in
all cases.
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simultaneously being exerted. Vertical spreading is neglected., The lateral
turbulent diffusion coefficient is assumed to be constant and is calculated

based oﬁi: ’"tp of the proposed diffuser and the four-thirds law (Brooks

1960).

Basgd af the" final BODg concentrations shown previously in Table 17,

the following "worst case" dissolved oxygen depletions are predicted:

Dissolved Oxygen
Concentration
Following

Final BODS, mg/1 Condition BOD Utilization

1.3 6.3
4.0 6.0
5.4 5.8

o Ambient dissolved oxygen level = 6.5 mg/1

(applicant's worst-case estimate)

. Water temperature = 220C

) BOD decay rate = 0.25/day.
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In the case where the final 8005 is 5.4 mg/1, the dissolved oxygen level can

In Table IX-3

approach to comput

an error has been found in the applican

here in some detail.

79



where:

fownward. flux of oxygen, 9/m?/sec

The

applicant's approad assumesfthat such a situation is true. This approach

is equivalent to assuming that the current speed of the ambient water over

the waste field is zero for a pra ied period of time. Further, it also

assumes that there is no hori;f 3xchange between the water over the

waste field and the remain ng oG Enic water. The only mechanism

replenishing dissolved oxygen at depth is vertical diffusion. Such a

hypothetical situation may predict consery igh oxygen depletions.

where:

Sg = sediment oxygen demand g/mz/day
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ADO = difference in dissolved oxygen concentration at depths

z and h, mg/1

adient is over the entire water depth.

zero so that the dissolved oxygen
Including z in the equation adds .geferality so that other situations can be

evaluated..

The expression for the vé}tical turbh]ent diffusion coefficient used by

the applicant shows that K is inversely:propertional to the density

The formula reported by the a

gradient.
‘- 10?4
1do
p dy
where:

p = ambient water density, g/cm3
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= = density gradient, g/cm*,

correct gy

system of units):

Based on the critical density pro

ile, the vertical turbulent diffusion

coefficient is as follows:

m2/sec = (0.7 cmz/sec.

conditions analyzed here. Inserting the applicant's data in the expression

for the dissolved oxygen gradient, the following diss

is calculated:

i mg/1.
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Using the smaller (and more correct) diffusion coefficient, the oxygen

difference would be:

ADO = 5 mg/1.

by a factor of 10.

The applicant

pefficient). Employing the smaller

mg/1. Hence, the applicant'sia

diffusion alone cannot supp1y.6kygen.a£ a rate fast enough to prevent at

y:deoxygenating. Other

applicant's procedure is revised, but only the botto (6.6 ft) of the

water column are assumed to be influenced by the sedimentidxygen demand (h -
z = 2 in the expression presented earlier), then the oxygen depletion (using
the proper diffusion coefficient) is as follows:
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1 1
- X = 0.4 mg/1.
10 4 mz/cmz 86,400 sec/day

be valid the vertical diffusion rate at 2 m (6.6 ft) or
more abé!&ai.ﬁxbcttom would have to greatly exceed the diffusion rate in the

bottom 2 m (6.6 ft), so that the effect of the oxygen depletion is felt only

The sediment a¥ygen demand used in these calculations is 1.3 g/m/day,
which the applicant report-is in the range of 0.95 to 1.69 g/m2/day

measured for undisturbed sedimeytsain the Charles River. This is also

bottom 2 m (6.6 ft) and by ignoring any further ' racesses as the
water is advected across the sedimentation field. ? elevated benthic

oxygen demand is estimated based on the deposition ad écay of suspended

solids. The oxygen depletion predicted by this metRed: is given by the

expression:
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X
100 = m SB dx _ (SBz + SBl) Xm
A HU 2 UH

where:

SB = benthic oxygen demand caused by outfall-related sedimentation,

3p1 =

SBZ = sediment oxygen demand of.sediments at far end of sedimentation
area

H = depth of water over ch @ Qen demand is exerted (taken to
be2m)

U = current velocity

Xm = length of sedimentation area.

concentration

The benthic oxygen demand is calculated from the Séﬁ:
of deposited organic material.

matter (C) is estimated as:
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where:

eabed:déposition rate

>=

kg #idecdy rate of settled material.

301(h) applicant has experimentally measured the BOD of settled materials

and found a value of 0.1:1 (Commonwealth:of:M sachusetts, Metropolitan

= 140 x 0.01 x 0.1 = 0.14 g/m%/day

w
w
—

i

= 30 x 0,01 x 0.1 = 0.03 g/m?/day

[ 2]
[on]
nN

i

Using the net drift current of 2.2 cm/sec (0.07 ft/set)iand the length of

the waste field of 3.5 km (2.2 mi), the oxygen depletion is:
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_ (0.14 + 0.03 ) 3,500
D0 = 575022 x 2 %

56400 = 0-1 ma/1.

for the diffusion coefficient

is 50 mg/1. This is an unrealistic
prediction due to several reason:
guidelines in the Technical

depletion due to an abrupt r

the applicant's seabed accumulation predictions shown in Part B, Section 4,
are used. For the purpose at hand, solids which %ﬁi %% the rate of
500 g/mZ/yr will be resuspended to a depth of 2 m (6. . The resulting
concentration of suspended solids is:

500 g/m2/yr X 90 days
2 m 365 days/yr

= 60 mg/1.
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Using a 0.1:1 equivalence of BOD:sediments, this concentration of suspended

solids i iTent to a BOD of:

60 x 0.1 = 6 mg/1, BOD-ultimate.

Assuming a decay rate of 0.1/day for the resuspended materials (Chen et al.,

1975), the 24-h oxy

are (all are worst cases):

o 0.7 mg/1, due to BOD ex
the existing levef“of tréafhent; 0.5 mg/1 based on 30

percent BOD removal.

e 0.1 to 0.4 mg/1 in the bottom .”e to a steady benthic

oxygen demand.

® 0.6 mg/1 in the bottom 2 m in 24-h, igi

resuspension of sediments.

Only if the ambient dissolved oxygen concentration dropsibelow 6.7 mg/1 will

violations of the state standard of 6.0 mg/1 probably occur.
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Oxygen Demand in Bottom 2 m of Water Column--

does not appear thétﬁ%he state dissolved oxygen criteria can be violated

unless the ambient concentration..falls below 6.7 mg/1. At the proposed

of sampling. If the dissolved

and if the critical condﬁ:ions'E

reviously were to occur, then it is

conceivable that the state standards could be violated for the existing

Tevel of treatment. The probability of: "@tion occurring appears

low.

More Critical Evaluation of Dissolved Oxyger Depletion--

The applicant believes that the most criticay
to oxygen depletion have been addressed. In cases wh

this review has tried to address the more critical situatidgns.
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There are several additional possibilities which could lead to more

critical situations. They are the following:

s of current reversals are not considered in these

Current reversals could tend to cause build-up of

g &emanding materials to levels higher than those

analyzed in this document.

o In the an ﬁ:bkygen depletions due to BOD exertion,

the app dggs not consider the exertion due to

NBOD has a potential for exerting
an oxygén demand in a manner similar to the carbonaceous

BOD. Often, however, a f 5 or more days occurs before

this depletion begins realized. If such a 5-day lag

were to occur, thei: 1 oxygen depletion would be

significantly diluted. If tha:NBOB:were to be exerted

immediately, an incremental 03
However, data are not avai]a:
impact. As a worst case, the a

probably not exceed that caused by carbonaceous BOD. This

Zin the

wastewater are the same and depletion rates ar
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" State Standard--

Section 3. Compliance with pH

eristics--

rom the New Bedford treatment plant does not meet the
criteri &l 48" R 133.102(c) which specify that the pH of the effluent must
not drop below 6.0 or exceed 9.0. The applicant lists the pH values for the

7 days when thesegr: WE%e exceeded during the period July, 1978, to

in January and February, 1981. fa

in 1979 and once in 1981. The

“':y, which is

The proposed outfall will discharge into :Bu

designated Class SA waters by Massachusetts. The rece bg water standard

for pH specifies that the pH be between 6.5 and 8.5 a %ot more than 0.2

units outside of the naturally occurring range.
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pH of the Effluent-Seawater Mixtures--

Compliance with Receiving Water pH Standards--

The applicant% at because of the high initial dilution and

large buffering caéé' ty of:igfeawater, the state standard should be met at

the ZID boundary.

Receiving water pH data for Ji 1, 1979, at several stations near the

existing discharge shown in Fig : were between 8.0 and 8.1. Data at

'1 also shown in Figure 14 had a pH

range of 6.6 to 10.1 for the per1od November, 1975, through April, 1976. A

pH model was used to predict whether th: e eff]uent pH conditions

f:. The state
standard woﬁ1d be met as long as the effluent pH is abo .30. Values below

4.0 have occurred three times from January, 1978, through:kFebruary, 1981.
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Further Considerations Regarding pH--

. did not present any other information. The extreme cases

believed to represent the most critical situations.
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Section 4. Compliance with Suspended Solids

Introdu&i

Th . érom the New Bedford treatment piant currently exceeds the

will achieve an average suspended..solids removal efficiency of 50 percent,

and will discharge an effluent wi n annual average of 50 mg/1 suspended

solids.

Adjusted Suspended Solids Requirements--

The applicant has not received and

an adjusted suspended solids requirement

Receiving Water Suspended Solids Standards--

The state of Massachusetts has no quantitative recé hg water standard

for suspended solids or for surrogate measures su Eas turbidity or

transparency. As cited by the applicant, the pertinent?quaﬁitative standard

states that "color, turbidity, total suspended solids shall not be in
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concentration or combination that would exceed the recommended limits on the

most sensitive receiving water use." The waters in the area of the proposed

outfall: ¥5:.SA, meaning they are designated for the protection and

propaga; an of - §h, other aquatic life, and wildflife; for primary and
recreation; and for shellfish harvesting without
depuratiq pproved areas. In Part A, Section 9, the applicant also

lists several general aesthetic criteria for receiving waters which are set

{ﬂaw. These are that "All waters shall be free

c) produce objectionable

Effluent Suspended Solids--

plant monitoring data. In the present sectionithe
requested, provided effluent suspended solids concentratinns corresponding

to these flows. For minimum, average, and maximum fur]y flows, the

effluent concentrations provided are 84, 136, and llﬂamgkl, respectively.

Since these concentrations correspond to hourly flows, they cannot be
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verified by checking against the effluent monitoring reports, which list

only one effluent suspended solids level per day. However, it is worthwhile

witoring reports. Table 19 shows the minimum, average, and

measured for each month in 1979 and 1980. These values
hnge than those reported by the applicant for the various
tenditions. During these 2 years, monthly minima of less than

50 mg/1 were recorded several times. In the July-August critical period,

1979 and 1980. Ove

range of approximately 37 mg/1 to 115:mgf1. [f the effluent suspended

have to average 56 percent and would have to be 2?8 percent in

some months (Table 20).



LY SUSPENDED SOLIDS VALUES IN THE NEW BEDFORD PRIMARY

EFFLUENT, 1979-1980

: 1979 1980
Month: Average Maximum Minimum Average Maximum
January 84 188 30 120 406
February 208 42 122 288
March 228 a 129 378
April 334 a 101 244
May 238 a 111 214
June 376 46 107 156
July 28 60 193 480
August 28 84 166 576
September 18 48 174 976
October 64 24 102 220
November a 68 141 304
December a 104 124 200

d Data not available.

Note: A1l units are mg/1.

Source:

-

Data are from the NPDES discharge monitoring repor:s.
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"""" £ 20. PROJECTED SUSPENDED SOLIDS CONCENTRATIONS
R AFTER PLANT MODIFICATION

Average Average
: Influent Effluent® Removal

Yedr: _ﬁontha (mg/1) (mg/1) Efficiency®
1979 75 38 33
S0 45 44
78 39 36
- 95 48 47
74 37 32
_ 106 53 53
Ju by wn 174 87 71
August 140 70 64
September : 72 65
October 53 53
1980 January 49 49
February 58 57
June 54 53
July 63
August 69
September 65
October 67
November 71
December 78
Average 56

2 Seyeral months were not available.

b calculated effluent concentration based on the
efficiency of 50 percent.

ign removal

C Calculated removal efficiency based on the aopTT
effluent concentration of 50 mg/1.

's projected
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Final Suspended Solids Following Initial Dilution--

In: g final suspended solids following initial dilution, the

applicai ambient suspended solids values of 2 and 4 mg/1. These

“are der: : froé data taken in New Bedford Harbor in 1975 and 1976 (E1lis et

al., 197;:r R -»5? the stations occupied in that survey were inshore of the

proposed outfall; the deepest water sampled was 10.3 m (34 ft) deep. Table

21 shows suspended : 3 taken at the stations nearest the proposed

outfall site. The: FeAshown on Figure 15. Suspended solids levels
at these station om 0.36 to 6.1 mg/1. No regular pattern of
increase or decreaéé 3n solids with depth can be seen. There are no summer

data, but late April values ranged..from 0.8 to 2.5 mg/1. These two values

ndition.

In calculating final suspended sd]ids, the single initial dilution

value of 76 is used by the applicant; th udged to represent the most

critical condition. This evaluation w

maximum flow dilutions shown in Table 9

The calculation of final suspended solids following intial dilution is

made by the following formula:

Cf = Ca + (Ce - Ca)//ga

where:
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@ "S" denotes a surface sample.

Source: Ellis et al. (1977).
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Figure 15. Site of ambient suspended solids measurements
taken in 1975 - 1976, New Bedford, MA.
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C¢ = final suspended solids, mg/]

suspended solids levels of 3.8 mg/]..and 5.7 mg/1 were correctly calculated

for waters having ambient concentrations of 2 and 4 mg/1, respectively.

These final concentrations are: ‘? 1.7 mg/1 greater than the assumed

ambient concentrations, and arg:withimithe range of values observed at the

shallower stations (see Table“21). When average observed summer effluent

suspended solids Tevels are used with the:i FJutions of this review, higher

final suspended solids levels (3.5 to 6. /1) are derived. At the highest

summertime effluent level, under maximum fiowiconditions, final suspended

2 predicted. Those represent

solids levels of 17.7 and 19.7 mg/1
increases of 15,7 mg/1 over the low and high ambient levels used by the

applicant.

Based on the projected effluent conditions, fin :Euspended solids

leveis are predicted to be between 3 and 5 mg/1 underiaverage effluent

Tevels and 3.9 and 5.9 mg/1 under maximum effluent levels. Thus, the
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fw.FINAL SUSPENDED SOLIDS FOLLOWING INITIAL DILUTION,
: NEW BEDFORD, MA, EFFLUENT@

Flow condition
Minimumd AverageP Max imumd

Low SS, High SS;  Low SS, High SS;  Low SS, High SS,

Application 136 B - - 3.8 5.7

Review® 28 V 2.3 4.2 2.4 4.4
175 4.3 6.3 4.9 6.9
720 11.6 13.6 14.2 16.2
926 14.4 16.4 17.7 19.7

Projected

Conditions® 37 2.5 4.4 2.6 4.6
63 2.8 4.8 3.0 5.0
115 3.5 5.5 3.9 5.9

a8 A1l units are mg/1.

"

b Review initial dilution = 112 (see Table 4}

74.4.

C Review initial dilution

58.7.

un

d Review initial dilution

e Effluent values are the minimum, averag&y and maximum values for July and
August, 1979 and 1980. The value of 926 is the minimum recorded value for 1979
and 1980 (Table 19).

nLrat1ons from Table

f Effluent values are the minimum, average, and max1mu
20. '
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maximum increase above ambient levels of 2.0 and 4.0 mg/1 is 1.9 mg/l.

Also, ambient suspended solids levels less than those utilized herein may

' have a quantitative standard for suspended

waters,
Compliance with Surrogate Suspended..Solids Standards--

As previously discussed, er clarity standard is qualitative,

specifying only that turbidity suspended solids may not be present

on the most sensitive receiving water:
assessment of the effluent quality ré

application does not include an Appendix WLEPei

Neither the state of Massachusetts nor the U.S. Enviygnmental Protsction

Agency has recommended quantitative limits on t uspended solids
concentrations of waters used for these purposes. Féﬁeﬁé] policy is that

"Individual waters vary in the natural amounts of suspended sediments they
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carry; therefore, no fixed recommendation can be made. Management decisions
should be developed with reference to historical base line data concerning

“water" (National Academy of Sciences 1972). The increases

solids projected herein for the proposed outfall are
natural variation observed for waters somewhat inshore
Fis et al., 1977). For this reason, and because of the
general nature of the state standard, compliance of the proposed outfall

with the suspended" afdard cénnot be firmly assessed.

Seabed Accumulation

or resuspension., The applican

of settled materials to be resuspended and the effective lower limit of
particle fall velocity but does not use:theinfarmation in a quantitative
sense.

The solids deposition pattern pred éd by the applicant is shown in

Figure 16. The applicant's original figure (Figure IX-3) depicts

depositional contours in units of mm/yr. They havéﬁx ¢ é?ted to units

of g/mz/yr here by utilizing the applicant's assump it that the seabed

deposits are 4 percent solids.
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125 g/mz/ yr

NAUTICAL MILES

Figure 16. Solids deposition pattern predicted by applicant
New Bedford, MA, treatment plant.
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The predicted deposition area lies to the northwest of the proposed
diffuser and extends 3.7 km (2.3 mi) in that direction to the 125 g/mz/yr

détailed characteristics of the deposition area are presented

ate is 125 g/m?/yr. Approximately 100 percent of the

contour,
For this revi

) Resuspension of sediments.

The concept used by the applicant to predict théiBoundaries of the

deposition area is based on the motion of the sea dur ﬁthe incoming and
outgoing tides. Figure 11, taken from the applicaﬁt's Figure B-5,

illustrates this concept. Ouring the incoming tide, the waste field is
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TABLE 23. SUSPENDED SOLIDS MASS EMISSION RATE AND APPLICANT'S PREDICTED
SEABED ACCUMULATION RATES - PROPOSED NEW BEDFORD, MA, OUTFALL

Total Suspended:Solids Mass Emission Rate (MER)
Kisy (1b7dsy 19,100 (42,200)

513
1.3 (0.5)4
Unknown
- Rate (g/mz/y 500
- Depth [cm/y 1.3 (0.5)¢
- Bottom area 5.0 (1.9)
- MER within tHis G
kg/day (lbfday) = 6,800 (15,000)
- Percent of total MER
within this contour 35
Minimum Contour Deposition®
- Rate (g/mz/yr) 125
- Depth [cm/yr (1n/yr)3 0.3 (0.1)°
- Bottom area [km¢ (mi<¢)] 33 (13)

MER within this contour:
kg/day (1b/day)

Percent of total MER
within this contour

19,100 (42,000)

100

Settling Velocity Distribution

1 percent exceed
0.18 (21),
55 percent exceed
0.006 (0.7)

cm/sec (ft/h)

2 The applicant computes these depths based on 4-perrent:solf

ds: content,

b These f1gures represent the highest depos1t1on'rat §preéented by the

applicant in Figure 16.

C These figures represent the lowest deposition rat

éresented by the
applicant in Figure 1lé6. :
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transported to the northeast one tidal excursion; during the outgoing tide,

the waste field is transported to the southwest the same distance. At the

northwest of the diffuser. The applicant's predicted

The current d

collected over a 1

limited data base, s noticertain that the predicted deposition pattern

onger “térm conditions, or even of summer months during

other years. By assuming that the.currents, on an annual basis, remain the

same as during the oceanographic ey period, the applicant's predictioh

might overestimate deposition ra dand underestimate the spatial extent of
the deposition area.

The applicant's procedure also doe consider that the tidal
excursion and net drift velocity mi g change in both magnitude and
direction as functions of distance from .pmﬁiosed outfall site. Because

the net drift direction is shoreward, spéi

variations in current patterns

are likely to be present. Figures 9 and 10 shown earlier illustrate these

differences.

To predict the gradient of deposited sediments 1n§th - direction of net
drift, the applicant uses a mathematical approach which relates the distance

a particle travels from the outfall before settling (r) as « function of net
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drift velocity (u), the height of rise of the plume (h), and the settling
velocity of the particles (w). Each of the three independent variables (u,

h, w) 1%

d¢. to be log-normally distributed, so that r is also
log-normatly distributed. The applicant relates these variables as follows:
u for net drift speed. However, by using this

the shape of apprbximate rectangle see Figure 16). In reality, there is

probably enhanced settling toward .centerline of the deposition area and

depressed accumulation rates ne ateral boundaries.

The applicant does not make direct measurements of settling speeds of
the suspended solids but rather employs wing procedure. First,

Figure 17. These curves are numbered (i &hféﬂgh (6). From these curves

the standard deviations of the natural: §garithms of the settling speed

distributions (cr) are obtained. This range of or‘s is assumed to represent

“,as of the raw

the raw influent. The applicant then relates the set

influent to the primary-treated effluent as follows:

Wog = Wyg

111



LOG g SETTLING SPEED IN M/SEC

PERCENT SETTLING WITH SPEEDS EXCEEDING VALUE PLOTTED ON VERTICAL SCALE

-7

"] -
N =& o
o & o o

.Y 1 L
- 8 = N @ = a @ o 0w @ o ]
o S 8 0 s S P a @ a hd
o o d @ a o

1) BROOKS:
2) MYERS:

3) FAISST:
4) FAISST:
5) FAISST:
§) MOREL: :
7) prm = (0.75 ) RANGE OF SETTLING

8) Jprim = 1.10 ; DISTRIBUTIONS ASSUMED
9) prim = 1.60 ) FOR PRIMARY EFFLUENT

10) ORANGE CO.,CA. (Merring and Abati, 1978)...

11} PT. LOMA, CA. (Herring and Abati, 1978

12) HYPERION, CA. (Herring and Abati, 1978}

REFERENCE: REDRAWN FROM FIGURE IX~1, NEW BEDFCRD

301(h) APPLICATION, 1979

Figure 17.
MA, treatment plant.

Settling velocity distributions, New Bedford,

112




Wgg = Wop

Wegg = B0-percentile settling speed of treated effluent

w40 = ing speed of raw wastewater
ow rate of primary clarifier)
Wop = 22-percentile settling speed of raw wastewater.

Based on these relationships, licant generates the three settling

speed curves in Figure 17 [Curgi : }, and (9)]. Curve (9) (the lower

of the three curves) is used to generate the seabed deposition rates shown

in Figure 16,

to some of the assumptions the applicant makes. First, the applicant uses

the clarifier overflow rate as the 90-percentile§§ éjocity of the

treated effluent. The settling velocity so determini ﬁowever, neglects

the altered settling that could occur when effluent and éwater are mixed.

Second, the applicant sets
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Wag = Wy

e nsiderations." Theoretically, however, the following

This means that the’

be moved horizonta

Third, the applicant pre

considerably more flat than anjE n". fﬁistorical curves [ (1) through (6)].

In Figure 17, the vertical axis is a logarithmic scale (base 10), so that
for every one unit change in the ]ogaritpm “the:gettling speeds change by a

factor of 10.

Although, from a theoretical viewp§ fat, the settling speed curves of

particles in primary effluent should be flatter than the settling speed

curves for raw wastewater, the applicant's ﬁ% Eapproach is

questionable for the following reason. Curves (10), ¢

y and (12), which
have been plotted for this review, represent treatei ff]uent at three
Tocations in California (Herring and Abati 1978). The épglicant‘s predicted

settling speed distributions are flatter than these curves. It should also

114



be noted in Figure 17 that none of the six historical curves used by the

applicant to represent raw wastewater are actually raw wastewater. Based on

the ning:

'aJ curves, the applicant's predicted curves might be too
flat (s . If the applicant had used the average slope of the
histortg¢ instead of estimating a slope based on an assumed
FE1ation§hipzhatweén the settling velocity distribution of the raw influent

and primary eff]uent sett]1ng velocity distributions, the predicted

The profiles

are shown here as Figure 18. The.gurves are based on the three settling

e applicant which were shown in Figure

17. It is the lower curve (o from which the applicant chooses to

pr1

develop the deposition patteﬁ arlier in Figure 16, and not the

“intermediate value" of °pr1m = 1.1. The maximum deposition rate

corresponding to the latter settling ve] ribution is 650 g/mz/yr.

For the extreme case (o = 0.75) the Q icted maximum deposition rate is

prim
1,000 g/mé/yr. This discussion i]]usé 857that the settling velocity

Based on

distribution strongly influences predi f

historical settling velocity curves plotted in Figure 17 [Curves (10), (11),

(12)] it appears that each of the applicant's ch:; se,€11ng velocity

distribution [Curves (7), (8), (9)] is conservative.

Figure 18 also shows the depth accumulation rate&(mﬁ mm/yr) based on

the mass deposition rate (g/mz/yr) and 4-percent solids content. The
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REFERENCE: FIGURE 1X-2, NEN BEDFORD 301(h) APPLICATION: 3379

Figure 18. Applicant's calculated solids deposit-on rates,
New Bedford, MA, treatment plant.
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4-percent solids content is probably a low estimate for solids which settle

on the ocean floor and begin to consolidate. Myers (1974) found that the

sediments in the vicinity of the Whites Point outfall in
:.varied from about 15 percent at the seabed surface to 70
s the percent solids increase in a sediment deposit of
‘the depth of the deposit decreases. For example, a

sediment deposit of 15-percent solids occupies a depth 25 percent as great

as a 4-percent solid depo i Hence, the deposition rates expressed as

depth shown in Fig \ pfobab]y too high at the corresponding mass

deposition rate.

The suspended solids mass emission rate used by the applicant 1in

predicting seabed deposition is 19.0080 kg/day (42,200 1bs/day). This mass

emission rate is based on an ef uspended solids concentration of 110

mg/1 and a flow rate of 2.018 ‘m

{sec: 46 06 MGD). According to the NPDES

Standard Form A, the New Bedford treatment plant will achieve an effluent

having an annual average suspended solidsiz rdation of 50 mg/1 by 1986.

Historically, however, averages have beé'fhighgr.'“Table 19 shows that the

27mg/1 for 1979-1980.

average effluent suspended solids level wa

suspended solids is 50 mg/1. Prior to that time the average mass emission



rate will be closer to 12,000 kg/day (26,500 1b/day). Using these two mass

emission rates the deposition contours shown in Figure 16 can be adjusted as

4,700 (post 1986, :

SSq = 50 mg/1) 120 60 30

The large reductions in the mas: on rates significantly decrease the

predicted deposition rates.

Figure 16, shown earlier, is based :on: heassumption that 100 percent

e seé"bed and that the solids

of the discharged solids will settle o

will remain there indefinitely. Each Q-Ethese assumptions tends to

overestimate the net deposition rates.

The applicant predicts that the lower limit ; :chle settling

velocity should not differ much from the volume-averageg:¢larifier overflow

rate, and thus very little accumulation of solids will tually occur. The

applicant's argument is based on the following expressian¥i:
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) w/ (ku,)

N

where:

C, = suspended sediment concentration at a distance a above the bottom

w = particle fall velocit

k = von Karman's constant

U, = shear velocity.

/{kuy,) to define the effective

lower limit of settling.

This expression, as discussed in numerous text:hooks on sediment

transport in rivers (e.g., Graf 1971), has a sp ic and Timited
application. It is valid only for the steady state tﬁé'ébort of suspended

solids in a river where there are no gradients of sediment concentration in
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the direction of flow or horizontally perpendicular to the flow direction.
The suspended solids distribution in the vertical is assumed to have

ibrium level and does not change with distance. It is

ischarge. Consequently, the prediction based on this
expresstan of limited validity. Even so, it is probable that some

fraction of the discharged solids will either not settle, or settle so

mally to deposition rates.

fly analyzes the propensity of the settled

solids to be resuSpended.”“Based on the work of Hendricks (1976) the

applicant chooses 20 cm/sec (0.7 f gc) as the minimum velocity required to

produce resuspension. This is I

(1976) also found that veloci

would, at some locations, prod

that "solids that do settle may well be subject to resuspension by the tidal

currents, whose values in the outer harbor: pfisn:

x;ged 20 cm/sec."

data were collected at several statiodﬁ %ear the existing and proposed

outfalls in the summer of 1979. Station C' (see Figure 14) is closest to

the proposed outfall, although the depth of water

Current data were collected at depths of 5 m (16 ft) am élm (39 ft) over a

16-day period. Based on the data contained in Appendix Il of the

application a cumulative density distribution of speéasa:an.be generated.

The results can be used to estimate whether or not resuspension is likely to
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occur at the proposed outfall, even though the data are limited and the

water depth is less by 3.9 m (13 ft). Figure 19 shows the resulting

ased on this particular distribution, speeds exceed 20

range of @20 cm/sec (0.2 to 0.7 ft/sec) for 60 percent of the

observations, and were below 6 cm/sec (0.2 ft/sec) 26 percent of the time.

cm/sec (0.2 ft/secﬁ%ﬁthen resyspension could occur up to 75 percent of the

time.
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Section 5. Public Water Supply Impact Assessment

saltwater used as a source for public water supplies.

@ Personal communication (phone) on February 9, 1981, by:Xaren Summers with

Jerry McCall of the Massachusetts Division of Pollution Coatrol.
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Section 6. Biological Conditions Summary

shellfish. Studies of bioaccumulation of toxic substances are discussed by

Phytoplankton--

The applicant bases its gva]uation of potential impacts on

phytoplankton due to the existin luent discharge and its prediction of

possible impacts due to the proposed:idischarge on the results of a limited
sampling program conducted in qinity of the outfall and reference

areas during August, 1979. R

Study Design--Phytoplankton samples werg coltected at six stations:

one within the ZID, one immediately beyond ife ZID, one at the proposed

outfall, one in Nasketucket Bay to be sz@ as a control for the existing
outfall, and two other stations in the general area of the proposed outfall.
There is some uncertainty concerning the exact locations:ofithe within-ZID

and near-ZID stations (see Sampling Stations and Re ers Area Evaluation,

below). Collection of phytoplankton at these two stations may not be

discharge on phytoplankton, since such effects may not be manifested in the
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immediate vicinity of the outfall. Phytoplanktaon are carried about by
movements of the water and there may be a lag time in the response of

phytoplankton:te.effluent inputs. Consequently, phytoplankton should be

1979. Collection of samples over only a 3-day period does not permit
examination of seasonal variation; 'the phytoplankton community, which are
n::0f a balanced, indigenous population.
Samples were collected at the ¢ 1d at mid-depth at each station, but
replicate samples at each depf%‘%ére apéérently not collected. The lack of
replicate samples precludes estimation of within-station variability, and
hence extremely limits statistical analy

The applicant conducted only a taxa ;ic analysis of the phytoplankton

samples. Taxonomic characterization of the phytoplankton permits evaluation

. but does not

of discharge-related alterations in the community ¢
allow evaluation of changes in the overal} 1evef of méFy production,
which may be affected by effluent inputs. Measurément of primary

productivity and/or community biomass (as chliorophyli ould have been a

valuable addition to this sampling program.
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Sampling Stations and Reference Area Evaluation--The locations of the

.'%he lTocation of the outfall is not shown in Figure XI-1 of

the application, but was added in Figure 20 of this evalua“ion. Coordinates

‘ans are not given, although they presumably

coincide with thos ‘ilarly-numbered benthic sampling stations in

Table XI-1 of the If the coordinates listed are correct (see

than is Station P2 [76 m (249 ££3]ii:This apparent discrepancy cannot be

resolved with the information  in the application. Both Stations

P1 and P2 may be considered

effects on phytoplankton.

Reference Station P17 is located

water in Nasketucket Bay (Figure 21).

water depth at the site of the existing outfall [8.8 m (29 ft)].
Nevertheless, this station appears to be sufficignt?yﬁremdged from other

anthropogenic pollutant sources to serve as an adeduat

known what tidal stage prevailed at the time of samp
the tidal stage, this station may have been more infl):

waters or offshore waters than corresponding stations in the vicinity of the
existing outfall,
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EXISTING
AUXILLIARY
OUTFALL

EXISTING
OUTFALL

NOTE:

STATION LOCATIONS ARE AS SHOWN BY THE
APPLICANT. LOCATIONS OF THE EXISTING
QUTFALLS WERE ADDED AS PART OF THIS
EVALUATION. THERE IS SOME UNCERTAINTY
REGARDING THE EXACT LOCATIONS QF
STATIONS NEAR THE EXISTING OUTFALLS.
(SEE TEXT FOR FURTHER DISCUSSION).

APPROXIMATE LOCATION
OF PROPOSED OUTFALL

B BENTHIC SAMPLING STATIONS

SF SHELLFISH TRAWL

0 1

L 1 —J nauTicaL miLes

[~ KILOMETERS e B9 PLANK]

0 1 P9 INTERTIDA . SAMPLING STATIONS

REFERENCE: NEW BEDFORD 301(h) APPLICATION, 1979

Figure 20. Location of biological sampling stations,
New Bedford, MA.
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Phytoplankton Station P7 (Figure 20) is located approximately 2.7 km

(1.65 mi}:offshore from the existing outfall, and therefore might be

d-ZID station. As noted above, however, it is not

his station was in the direction of current flow from the

outfalti %ﬁé of sampling. This station may have been too far away

from the outfall to detect an effluent-related effect on phytoplankton.

Phytoplankton P is located still farther offshore (Figure 20),

and although it i éscribed by the applicant as being "at the proposed

consequence for the sampling of fiktonic organisms which are subject to

advection, it would have been pré

and would probably reflect condition :

stations. The purpose of sampling at thi

that it should be noted that fermalin

preservation of all phytoplankton. In particular, flagellated forms might
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be better preserved in Lugol's solution (Stofan and Grant 1978). It would

also have been preferable to collect replicate samples from each depth at

each station

(e.g., Chlorophyta, Bacillari

compare the relative abunda

impossible to adequately define a bala é%nous population without

accurate identifications to species.

Statistical Procedures--The density of phytoplankton cells (both for

#Oﬁp

n were apparently

individual taxa and for the entire community) in:ithi hytoplankton

samples (one surface and one mid-depth) from each sta

averaged to give a single value of each parameter forigach station., The

mean densities for individual taxa are not reported,:but again, the cell

densities and percent contribution to the total phytoplankton community in
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each of a number of broad taxonomic groups are tabulated for each of the six
stations (Table XI-16 of the application). The raw data are not reported,

applicant utilizes several statistical procedures for

thytoplankton at the six stations. In Table XI-17 of the

common between two samples divided by the total number of taxa occurring in
the two samples. It therefore rgf' "nts only the percent of the taxa found

in common between two samples. doas not taken into account differences

in the abundances of individual: hbetween the two samples. Finally,

chi-square values were comphted f&r“comparison of phytoplankton unit

densities among the major groups (Table.24).. Once again, it is not clear

whether these chi-square values were compgted using“the pooled phytoplankton

samples from each staticn or the individ Also reported in Table

24 (but not statistically compared, du 0 the lack of replicate samples)
are the total densities of phytop]ankfon'ce1ls at each station and the

numbers of phytoplankton taxa observed at each stationy:

BIP Comparison--For a proposed improved dis rge (involving




¢tl

TABLE 24. TOTAL PHYTOPLANKTON DENSITIES, NUMBERS OF TAXA, SHANNON-WIENER DIVERSITIES
AND CHI-SQUARE RESULTS FOR PHYTOPLANKTON SAMPLES COLLECTED ON AUGUST 181 F5::1979: :

' Tota! Densitya b Shagnon—ﬂiener _ c

Station (units/ml) Taxa Diversity 1}-square
P1 8,545 22 2) 24229
p2 5,156 26 (2 vs. 7) 12049
p7 3,263 27 S (7 vs. 17) 202728
P8 1,732 ' 2.14 (1 vs. 8) 55679
P9 1,946 1.93 (2 vs. 9) 20449
P17 5,679 1.66 (1 vs. 17) 60009

a Although not explicitly statedithesgitptal densities are apparently station means calculated from the
surface and mid-depth samples. i

b

C

Source: Table XI—l? 5? the application.



an unstressed control location, and the applicant should describe the

present biological conditions at the proposed outfall site.

vicinity:

evaluati

sy STT

the immediate vicinity of the outfall,

2. Characterization of a ; hytoplankton for this area was

inadequate due to f information on seasonal

variability, omis¥¢ion of measurements of primary

productivity and/or community biomass, and failure to

identify the majority of phytoplankton-to-species.

3. The lack of replicate samples each station precluded an

evaluation of the significaﬁcé of observed differences

o

between stations in cell densities and/or: b fgtaxa.

The applicant indicates that the small (5-10 um}icentric diatom,

Cyclotella michiganiana, was "a dominant densit&

phytoplankton at all stations." OQther abundant taxa were small cryptophyte
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and chrysophyte phytoflagellates at Stations P1, P2, P7, and P8, cryptophyte

phytoflagellates at Station P9, and the diatom Skeletonema costatum, at

Stationm; tHulburt (1963) attributed the dominance of shallow, nearshore

This

istation comparisons (Table 25).
ionly had 41-66 percent of their

r stations. The applicant asserts

common phytoplankton taxa." The app]icang furth laims that:

"There were no major differences :Stations Pl and P2 (in

étions P7, P8 and P9, and

and immediately beyond the ZID),

Station P17 (reference) indicate by Jaccard's coefficients."”

The Jaccard coefficients for comparisons of Stations 1 nd: 2 with the other

stations ranged from 0.41 to 0.57 (Table 25); it is not fiawn how small this

coefficient would have to be for the applicant to censider it a "major

qualitative difference." The fact that the phytoplankton assemblages were so
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TABLE 25. JACCARDS'S COEFFICIENT OF COMMUNITY? FOR PHYTOPLANKTON
SAMPLES COLLECTED AUGUST 15-17, 1979

P2 P7 P8 P9 P17
0.50 0.53 0.42 0.43 0.52
0.51 0.41 0.57 0.45

0.58 0.66 0.44

0.65 0.57
0.48

community (CC) is calculated as:

whare:

f+3}
H

number of species i

o
i

number of species i

O
i

number of species in both a and b
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markedly different between stations, even when the stations were close
together (Station Pl and P2 had a Jaccard coefficient of only 0.50),

suggests:that:the phytoplankton community at each station may not have been

2rized. Collection of more samples at each station or

ignificant (P < 0.001) differences among the

kce of major phytoplankton groups." It is not

phytoplankton groups" were. Attempts to calculate (as part of this

evaluation) chi-square values f;

fact that the stations had so few ta
Jaccard similarity coefficients).
interpretation for the fact that all

different phytoplankton assemblages.

. the major

phyvtoplankton groups at any of the stations that could not be
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explained as natural variability in the phytoplankton

communities.”

applicant's Table XI-16 would seem to corroborate this

significance of any observed differences in the abundances of major
phytoplankton group fAossibility also exists that large differences

occurred between st the abundances of individual taxa. Since these

abundances are not this possibility cannot be explored.

The applicant notes that members of the Euglenophyta and Cyanophyta

(two groups which sometimes atta éh densities in eutrophic systems) were

present near the existing outfall’ (§tations P1 and P2) and at Station P7.

Members of the Cyanophyta were. ent at Stations P8 and P9, however,

and both groups were in low&ébundance’at all stations where they were

present, Since they were not present i

high. ahundance near the outfall,

severe eutrophication is not suggested.

The total phytoplankton density ramg é from 8,545 cells/mt at Station

P1 (nominally within the ZID of the existing outfall) to 1,832 cellis/mi at

Station P8 near the proposed outfall (Table 24). While:highe T

the existing outfall are suggestive of sewage enhancement of phytoplankton

growth, they may only represent a typical onshore- ore gradient in

# is the fact that

phytoplankton abundance. In support of this interpreta

the second highest phytoplankton abundance was at the control station, P17,
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The total phytoplankton density reported for the outfall station is similar
to the density of phytoplankton cells in Lower Narragansett Bay in late

summer:{:Smayda:-.1958), suggesting that this is not an abnormally high

al phytoplankton abundance. It would also be helpful to

marine phytoplankton, species commonly believed to be nuisance species are

generally dinoflagellate species associated with rg €s.::The applicant

notes that species of Gymnodinium and other dinoflagella

at all stations, but that they were always present inﬁ

paralytic shellfish poisoning (PSP) are caused by Gonyaulax tamarensis, but
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the applicant does not 1ist Gonyaulax among the dinoflagellate genera

identified during the phytoplankton study. Its absence from the area during

Study Design--Zooplankton sampling §~conduéied during 14-17 August,

1979, at six locations: one at the sit ﬁ? existing outfall, one near

n these two locations, and three

the site of the proposed outfall, one be

2 personal communication (phone) on September 14, 1981 by Dr. Lawrence

E. McCrone, with Mr. Richard Packard, Mass. Dept. Environmental Quality

Engineering, New Bedford, MA.
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control locations in Nasketucket Bay. Effects of an ef®luent discharge on
zooplankton may not be manifested in the immediate vicinity of the outfall

since zooplankton are carried about by movements of the water. While the

on offshore of Clarks Point could serve as a beyond-ZID

detection of possiblie outfall-related effects on

from the outfall at the time of sampling. Consequently, zooplankton at this

where zooplankton sampling was conducte “in Figure 20. Since the

sampling was conducted by towing a n f%uely while the vessel was

Q), the locations sampled are

underway (see Sampling Procedures b

represented by transects over horizontal distances of approximately 610 m

(2,000 ft), rather than by fixed stations. Transec Athe immediate

vicinity of the ZID of the existing outfall, but gi

;‘ﬁhe scale of the
appiicant's map, it is impossible to determine whether -ﬁis transect enters

the ZID. Hence, transect Z5 should be considered a

Transect Z12 is located approximately 2,438 m (8,000 ft) offshore of
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transect 75, and therefore might be considered a beyond-ZID station. As

noted above, however, it is not known whether this site was upcurrent or

the outall at the time of sampling, which would determine

proposed diffuser.;-' ¢h a displacement is of little consequence for

the sampling of pi “drganisms which are subject to advection, it
would have been préefer o sample in the immediate vicinity of the site

of the proposed dischérge.

The remaining three trans_“ .:are all located in Nasketucket Bay

(Figure 20). Each of the thrég:isipositioned with regard to depth and
hydrography in order to serve 5.;, s for the three previously mentioned
stations. All three transects-in Nasketucket Bay appear to be sufficiently

removed from other anthropogenic pollutant sources to serve as adequate

£¢7¢8) stage prevailed at the

controls. Once again, it is not know :
time of sampling. Depending upon the tﬁaé ﬁgge, these locations may have
been more influenced by inshore watg & or offshore waters than the
corresponding locations in the vicin?t? of the existing and proposed

outfalls.

Sampling Procedures--Zooplankton were co]]ected?

towing a net from

just above the bottom to the surface while the vesse’

approximate speed of 1 m/sec (2 knots). The net used had a 0.5-m (1l.64-ft)



mouth diameter and a mesh of 202 um. While a 0.5-m (1.64-ft) mouth diameter
is slightly smaller than that generally recommended for coastal zooplankton

collections:{Q

(1.97 ft), cf. Jacobs and Grant 1978], a mesh of 202 um

net. Replicate samples were apparently not collected at any of the
stations. Zooplank
formalin solution

microscope.

for each sample and the comparison of e individual samples with one
another through the use of Jaccard's coefficient of community (cf. Clifford
and Stephenson 1975; Boesch 1977) and weighted clustering:teéchniques based

on the Czekanowski index of affinity (cf. Boesch 1977).

The applicant reports only the range of values fqufhe Shannon-Wiener

diversity index: 2.8028 (Sample Z11) to 3.3682 (Sample Z14). The other
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values, calculated as part of this evaluation, were 2.89, 3.03, 3.25, and

3.06 for samples Z5, 212, Z13, and Z15, respectively. The applicant

Diversity values within this range indicate a fairly diverse

ikhey “"yielded a relatively high affinity among

qent is simply the quotient of the number of

of the taxa found in common between two samples. It does not take into

(Figure XI-8) [of the applicat gn3~ not yield any readily explainable

[sic] grouping of stations,"'suagestfﬁé that the Jaccard coefficient was

used as the basis for the clustering algorithm Attempts to confirm this

this evaluation, however, and it

After discussing the Jaccard coeffitient, the applicant indicates that

"Weighted clustering techniques based on the (Czeka Index of affinity

consistant [sic] pattern for the station." It seems 1i

the dendrogram (Figure XI-8 of the application) mentioned in conjunction

with the discussion of the Jaccard coefficient was in fact based on the
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Czekanowski index and not on the Jaccard coefficient. Too little
information is supplied by the applicant to confirm this supposition,

R

If similar methods were used

"those species whif ceurrad only rarely.”

relocation) into unstressed ocean wat

communities at the ZID boundary with th

insufficient for

Zooplankton sampling conducted by the applica s

making the required BIP comparisons for the following reasons:
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1. There has been no attempt to accurately define a BIP of

zooplankton characteristic of this biogeographic zone.

Particularly lacking are estimates of both within-station

dubious significance epending upon the tidal stage,

the control statioHS'may?ﬁgVe been more influenced by

inshore waters or offshore waters.than the corresponding

stations in the vicinity o peaxisting and proposed

outfalls,

Due to the extremely limited zoop1ank%on sampling program (one sample

at each of six stations), the appliicant'’s conclusic

very tenuous. In the absence of information on wi

great enough to indicate an appreciable difference among the stations"
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cannot be taken as conclusive evidence that the existing effluent discharge

has not adversely affected the zooplankton communities.

ver the method used for constructing the similarity

it of questionable utility in the examination of possible

fects. It is interesting to note, however, that the three

that the sample c&IA Eﬁé “at the existing outfall (Z5) only joined the

Figure XI-8 of th

to the large catch:

at Station Z5. While it is doubtful that an increased abundance of these

forms would be related to the ef ]
of the comparability of the o

abundance of these forms was ct

The applicant states that:

[gxéj indicates a definite

L a———

“Total number of individuals per/
carrying capacity for both the Nask tucket Bay and New Bedford

Quter Harbor area with the Harbor hav1ng the greater capacity."

While the total zooplankton abundance was in each case gher at the harbor
stations than at the corresponding control stations i
does not seem justified to conclude that the population

reached the carrying capacity of the environment, or that any of the
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observed differences are significant. Sampling variability alone could

easily account for the observed range of total zooplankton abundances

(4,372-F:8197m3)...

“M21 taxa comprising 64% of all individuals." Actually,

subdivided by developmental stage. Oniy nine

total zooplankton. No other major

on copepod abundances in Buzzards Bayi
there were "no appreciable differené

copepods.” This conclusion appear

Bay on August 17, 1960. The applicant attributed

igher density of

copepods in Anraku's (1964) study to the smaller mesﬁ ts used, which is

entirely plausible.
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The applicant also compared its holoplankton data with those of

Jeffries (1962, 1964) from studies "located from Buzzards Bay to York River,

ually, Jeffries studies were in Narragansett Bay (Rhode

currently stressed by pollution, :

found there,

sampling program would be necessary to s¥ d%?initive]y that the existing

discharge has not adversely affected the §p1ankton commurities.

Benthic Infauna--

Preface--The applicant summarizes the results:pf four studies of

:i.aﬂ.{:i

benthic infauna in Buzzards Bay, New Bedford Harbor, Nasketucket Bay.

Two of these studies, which were performed during May, 1979, and August,
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1979, examined the influence of the existing New Bedford sewage discharge on
infaunal communities. The May, 1979, study was a preliminary survey,

whereas::the: Aui

t, 1979, study involved a more intensive sampling effort

and moré detaitedidata analyses. Most of the applicant's discussion of

is devoted to the Auqust, 1979, survey. Although the

gparation of this review. Accordingly, this

evaluation will fg U5 Qe Eﬁé Auqust, 1979, survey. The applicant also

5By Sanders (1958) and Kelly (1978).

Study Design--Some aspects of general study design for the benthic

infaunal surveys are presented i le 26. Each survey was conducted as a

single sampling series over a 11& ted::time period. Although Sanders (1958)

sampled numerous stations thro ghou_ Buzzards Bay, the applicant presents
his data from a single sLat1on Which wa's' regarded as “...within the present

study area." Both Sanders (1958) and Kelly (1978) measured parameters other

than those listed in Table 26; on]y f se vartables discussed by the

appiicant are included in Table 26. Grab samp es of sediment and associated

organisms were taken during each survey.: Patails of sampl1ng procedures and

locations of sampling stations will be discussed in subsequent sections of

this evaluation.

Parameters measured during the May, 1979, and Augué 1979, surveys are

generally acceptable descriptors of benthic organism”

structure, and habitat. The applicant provides species counts for
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TABLE 26. SUMMARY OF STUDY DESIGNS FOR BENTHIC INFAUNAL SURVEYS

Parameters

(B po 8
RESKOQAERE S L own
. — N D DU~ Q@
+ o O V2P NN
7 ) QW N N D>y
—- e 3 3e—Ww
= TOO o e
. v o @ > <
Sieve 2&G& HyS - B
No. N& Size 9§ . . c=22 35
Location Date Stations  Samples e 2 2 25028 Reference
= New Bedford Harbor May 1979 5 3 XX X New Bedford
© Buzzards Bay . : 301(h) application
New Bedford Harbor August 1979+ 3 0.5 X X X XX XX XXX New Bedford
Buzzards Bay 301(h) application
Nasketucket Bay
Buzzards Bay Oct=Nov 1955 1: 1 0.5 X X Sanders 1958
New Bedford :H 975 7 2 0.42 X X Kelly 1978

Buzzards Bajﬁ_




individual replicate samples taken during the May, 1979, survey, but not for
those taken during the August, 1979, survey. Data analyses for the August,

a) dendrograms of station similarity based on the

1979, survey:d 2luded:

analyses. These classification techniques are potentially useful for

detection of pollution:impdcts on biological communities (Boesch 1977).

Detailed eva]uatﬁ ytical procedures will be presented in a

ot include control stations, the

1979, samples. The information provided by the applicant is therefore
inadequate for characterization of seas tion in benthic community

structure and species composition.

Sampling Stations and Reference Area Evaluation--The locations of

sampling stations occupied during the May, 1979, and:August;'1979, surveys

are shown in Figures 20 and 21. The applicant give Egordinates for

each station in Table XI-1 of the application. The f} stations sampled
during May, 1979, correspond to five of the August éﬁ»g]ing sites. The

following list indicates the relationship of stations sampled during the two

surveys:

151



May, 1979 August, 1979

Station 1 Station B3
2 B4
3 BS
4 Bl

B6

The applicant 4t station positioning was accomplished with a

B7 and B9 were situated north and south, respectively. Stations

respectively."

152



In this statement, the applicant implies that Station Bl was within the ZID
and Station B2 was outside the ZID near the ZID boundary. However, station

nted in Table XI-1 of the application and coordinates of

discharge. The existing ZID calculated as part of this evaluation is a
circle with a radius of 8.8 m (2 : h(see above, Part B, Section 1). Based
on station coordinates providedi th iapp]icant, Stations Bl and B2 are 167
m (548 ft) and 76 m (249 ft) f_": utfall, respectively (Table 27), or

approximately 158 m (518 ft) and" 67 m¥12%0 ft) beyond the ZID, respectively.

According to the applicant's stat ad above, Station B8 is

situated near the proposed outfall s ?Trom Figure 20 and station

coordinates provided by the applicant, ho éver, it is apparent that Station

B8 is located beyond the ZID of the proposed discharge, about 1.2 km (0.8

mi) from the proposed diffuser. Station B7 is located:about:3v1 km (1.9 mi)

km (1.4 mi) SSW of

NNW of the proposed diffuser, and Station B9 is aboﬁ

the proposed diffuser,
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TABLE 27. CHARACTERISTICS OF BIOLOGICAL SAMPLING STATIONS, 1979 SURVEYS

Distance to

Statign Station Water Depthb Existing OutfallC ....... Sediment d
Group Benthic  Shellfish  Fish (m) (ft) (m) (ft) ' Clay

Outfall Bl SF5 F5 8.8 (29) 167 (548) 5
B2 8.8 (29) 7

Inshore B4 9.1 (30) .8
B6 SF4 7.6 (25) B .2

Bl1l SF? 4.0-4.6 (13-15) i .8

B12 SF3 6.4 (21) 8.6

B13 4.9 (16) 3.3

B14 6.7 (22) 54.0

Nearshore B5 6.1 (20) 4.3
Sand B10 ;ﬁ,,a,)_ 1.2
B16 (16 2.2

Offshore B3 47434 2,527 (8,290) 38.0
B7 =974 (31) 2,657 (8,718) 49.9

B8 12.8 (42) 4,809 (15,779) 65.7

B9 14.9 (49) 6,069 (19,911) 26.1

B15 8.5 (28) 590~ (1,937)¢ 25.0

B17 6.1 (20) 6,293 (20,646) 29.7

B18 9.8 (32) 7,903 (25,928) 67.0

B19 12.2 (40) 8,988 (29,488) 10.3

" R2i 13.7 (45) 10,593 (34,753) 52.8

Station grotp

also see nautical chart of Buzzards Bay (Chart 13230).

designated by applicant, based on cluster analysis.

Based on outfall coordinates and station coordinates given in the application following methods
of Claire (1973) for conversion to state plane coordinates.

Taken from Table XI-13 of the application.
According to the application text, Station B15 is 640 m (2,100 ft) from the outfall.

Approximated as niearest sounding(s) or depth contour in Figures XI-1 and XI-2 of the application;



The spatial pattern and density of sampling stations within New Bedford
Harbor and Buzzards Bay (Figure 20) appears adequate for determination of
possible:henthic.community changes beyond the ZID of the existing outfall.

ly tw %tations (Bl and B2) are located within 500 m (1,640 ft)

ﬁ@tées, respectively., However, the applicant did

be evaluated below.

From Figure 20 and NOAA
appears to be located approxi*.
Island and about 1.4 km (0.90"mT) of#sﬁﬁre from the mainland at a depth of

about 6.1 m (20 ft). Stations Bl and B2_are. located about 0.9 km (0.57 mi)

5% a water depth of 8.8 m

and 1.0 km (0.61 mi) offshore, respecti@;

bout 1.0 km (0.62 mi) from the

shore to a depth of about 8.8 m (29 ft);:Station B17 may or may not be a

(29 ft). Since the existing outfall exte

suitable control station for the existing discharge and Stations Bl and B2,

depending on local habitat conditions at each site.:

Information provided by the applicant on habitatigharacteristics at

dmited to data on

sediment composition in Table XI-13 of the application (also see Table 27).
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Sediment data given by the applicant include median, sorting coefficient,

percent silt, and percent clay. Percentages for sand and gravel components

iny of the applicant's stations. Median sediment grain

Stations B17-B20 in Nasketucket Bay.
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As part of this evaluation, Stations B18-B20 were also considered as
potential reference sites for the existing discharge site. However,

%:819aMd B20 are located further offshore and in deeper water than

:(Figures 20 and 21; Table 27). Station B18, located in

analysis of community similarities, it seems appropriate to consider the

suitability of the Nasketucket B ea as a general location for control

stations. Although Nasketucket:Bay ?ay receive some domestic sewage from

small outfalls, no major sewa rges comparable in size to the New
Bedford discharge are 1ocatéd'theﬁéfﬁ. From the limited information
available, it appears that Nasketucket Bay js.a suitable reference area for

evaluating the effects of the New Bedford: xrstrng*ﬁ%scharge.

Sampling Procedures--Five replic amples were collected at each

station using a 0.04 m2 (0.43 ftz) "Hoaified" van VYeen grab sampler,

Samples were washed through a sieve having 0.5-mm:{0.02=3

=mesh openings.
The organisms and debris retained by the sieve wer ed'fn 10-percent

T Storage. Three

formalin and later preserved in 70-percent isopropan

of the five replicate samples were sorted and the organt enumerated. The

remaining two replicates were p]acéd into storage and "are available for

processing should greater statistical precision be required."
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The applicant's sampling procedures were reviewed during this

evaluatign:.and:..found to be adequate for a qualitative study of benthic

s including a normal van Veen grab and a
Word rated the chain-rigged van Veen grab as

ia which affect quantitative samples: variation in

surface area sampled, depth of penetration, sample leakage, and pressure

wave. The normal van Veen grab w ated good for minimizing variation in

enetration; however, Word (1976)

quantitatively representative.

The accuracy and precision with:which populaticn parameters are

estimated depends on the parameter in question and on the size of the

sample. The total area sampled among the replicates:at: gac

gtation must be

ratio of the variance to the mean for a given parameter wi' 1 be unacceptably
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large (Gonor and Kemp 1978). Consequently, within-habitat variability
(which is a function of nonrandom distribution of the fauna) will obscure

differg@‘“ “inteommunity structure when stations are compared.

& ‘be sampled in coastal and estuarine regions in order to
assess species composition. This recommendation is supported by the results
of benthic studies: From an analysis of ten
0.1-m (1,1-ft2) r

five replicates is

minimum of three rép {catesﬁis required to accurately estimate biomass and
numerical abundance.

In light of recommendation te (1968), Holme and McIntyre (1971),
and Swartz (1978), it is clear . applicant's use of triplicate 0.04
m2 (0.43 ftz) samples from ‘&ach statfon may not have yielded accurate

quantitative results. To evaluate the adequacy of the sample size used by

the appliicant during the 1979 surveys area relationships were

examined during this evaluation for Stati €£B3), 2 (B4), 3 (B5), 4 (Bl),

and 5 (B6) sampled during May, 1979 (s on designations in parentheses

refer to corresponding locations sampled during the August survey, see

Figure 20). Sorting data were not available for the:Augyst;::1979, survey.

Because sampling procedures were similar during the Ma nd Ahgust surveys,
taxon - area relationships for the May survey should indicate the
suitability of the sampling area for both surveys (at ast for the five

stations sampled during both months). For each station, the cumulative
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number of taxa collected by replicate sample 1, replicates 1 and 2, and
replicates 1, 2, and 3 were determined from sample counts in Table XI-5 of

the applications.. When the cumulative number of taxa is plotted against the

cumu]aﬁ mpled, the form of the curve indicates the adequacy of the

sampleisfze, filure to approach an asymptote is indicative of

:née a substantial number of new taxa are collected with

7 to 89:percent of the total number of species sampled
by three replicates. Taxon - area relationships based on data in Table XI-S

may have been undersampled for

it some sites. The applicant's sample

samples is adequate for most quantitative analyses. Reish (1959) found that

90 percent of the biomass in his benthic samples:

retain 90 percent of the number of individuals in

McIntyre (1971) recommend a mesh size of 0.5 mm (0.02 in) for macrobenthic
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studies. Swartz (1978) points out that sieve mesh size should not exceed

1.0 mm (0.04 in). For complete characterization of benthic communities

uééeduresf-The applicant briefly describes general taxonomic

procedures used during the 1979 survey. Generally, these methods appear to

rvey. Most taxonomic identifications were to

Polychaeta:
Arthropoda:
pplicant)
Mollusca: éited by applicant),
Other groups: Smith (1974, as E{fed by applicant), Miner

(1950, as cited by applicant)

The applicant states, "Taxonomic sources for the idenf

invertebrates are numerous." Therefore, it may be assumed that additional

taxonomic references were consulted. As the applicant's general taxonomic
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references are commonly used for the identification of benthic invertebrates

in the New England region, their use should ensure a reasonably high level

med by the applicant, including calculation of mean total

number of species and mean total number of individuals collected at each

station. The appl:

data include calcu

were calculated for species richness and faunal density rankings, species
richness and diversity rankings, : aunal density and diversity rankings.
Diversity was calculated g to the Shannon-Wiener index, H',

(Shannon and Weaver 1949): R

where:

w
]

number of species in the sample

= proportion of the ith species in the sample.

©
— e
)
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The base of the logarithm is not specified; however, base 2 is generally
used in the computation of this index. Brillouin's formula for diversity

need nog::he:: ted here since the applicant does not present benthic data

The diversity and evenness

for between-site comparisons

benthic infaunal communities. In this

where:
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w = the sum of the lower of the two quantitative values for species
shared by the two stations

the:sum.of all values for the first station

» all values for the second station

or

Similarity is thus:

&1y over a large range of

shown to reflect true community similar

overlap values (Bloom 1981). Boesch iﬁ%considers the unweighted

most stations (e.g., away from the outfall), but abundant at one or two
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stations (e.g., near the outfall). Such a procedure could bias the results
of cluster analysis, such that actual impacts of the discharge would remain

undeteq;ed"

Figure XI-5 and Table XI-10 of the application supports

istatement that species were eliminated from the R-mode

species; therefore, the need for remoy

2 rare species prior to

analysis is not apparent. Moreover, th : ¥ GrETS similarity coefficient

éﬁbva] of rare species and the

:may therefore have obscured

is inherently insensitive to rare group

subsequent logrithmic transformati

between-site affinities and differences.

Nodal analysis was performed by the app1iéaﬁ£ ng a measure of

species occurrence; i.e., the number of replicates (0, » or 3) in which
a species was collected is given for each station. unclear why the

applicant did not employ a more conventional measure of the degree of
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collection group and species group coincidence, such as the quantitative

indices of constancy and fidelity reviewed by Boesch (1977).

poo]in§ Zspecific data is based on station groups identified in

the cluster analysis. These are acceptable statistical techniques for

with those at other stations presumably. removed. from the influence of the
existing discharge. As discussed earlie valuation, limitations of

these studies include:

1. Station Bl, which is described as "within the ZID" by the

applicant, may be located beyond the ZID:of:the-existing

discharge.

soutside the

Z1D" by the applicant, is located about 67 m (220 ft) from
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the existing ZID boundary (according to outfall and station
coordinates given by the applicant and the size of the

xisting ZID calculated as part of this evaluation).

The bottom

area sampled for benthic infauna [total area for

plicates equaled 0.12 m? (1,30 ft)] may have been

5. The applicant does not fment the suitability of Station

B17 in Nasketucket é Y . a reference site, although

Nasketucket Bay appe > adequate as a location for

control stations. 7 7T

6. The applicant did not sample bg.;h1c~1nféﬁna within the ZID

or at the ZID boundary of the

d: discharge.

7. Reference sites were not samp1éd during the May, 1979,

survey.

8. Improper data reduction techniques may h ;been used

éppiicant.



Despite the possible lack of valid BIP comparisons for the existing
discharge, it is possible to draw some tentative conclusions from the

enthic infaunal studies presented by the applicant.

Apling stations through New Bedford Harbor was probably
sufficient to characterize the areal extent of impacts, at least for

W:(1,937 ft) to 6,069 m (19,911 ft) from the

worm Nephtys incisa. It should be emp

occurrence data in Table XI-10 are deri
from all stations. Therefore, conclusions regarding relative commonness of
species at specific sites (e.g., the existing outfal ):’cannot be drawn

from these data.

Mean values and ranges of faunal density, Shannon-Kiener diversity, and
evenness are presented in Table XI-11 of the application (similar data from
selected stations are shown here in Table 28). The range of species

168



691

TABLE 28. : FAUNAL DENSITY, SPECIES RICHNESS, SHANNON-WI
AND EVENNESS (J') FOR SELECTED INFAUNAL S

ENER DIVERSITY (H')
AMPLES

Faunal Density

Species Richness

Diversity

Station Mean Range Mean Range
Bl 33.0 12-51 10 2-9 0.69 0.44-0.92
B2 6.7 4-8 4 1-2 0.67 0-1.00
B15 188.0 38-369 24 7-17 2i 2 0.61  0.44-0.85
B17 149.0 34-370 i 1.31 0.21-2.16 0.42 0.09-0.65
B18 7.7 4-11 1.96 1.50-2.37 0.91 0.86-0.95

Source: Table Xl—t

“yiiedfofd 301(h) application.



richness values is also presented for each station, a'ong with the total
number of taxa collected in three replicates at each station. The applicant

points

-species richness ranged from a high of 25 species in one
replica

Station

and B2) were consii >ar the bottom of station rankings for faunal

density, species nd diversity (also see Table 28j. The low

with Stations Bl and B2 (Table 28).'E§%ations B17 and 318 are located in

Nasketucket Bay at depths slightly less.. than _and slightly more than,
respectively, the stations near the ex

B17 was designated as a reference site for the existing discharge by the

applicant. Information from Stations: and B18 constitutes the best

reference data available for the existing discharge site, although they are

subject to Timitations discussed earlier (seeiSamplingiStations and

Reference Area Evaluation). Station B15 represéhts; 51té in the same

general area as Stations Bl and B2 (Figure 20), with éi milar water depth

(Table 27). Because of its distance from the existing out¥a

11 [about 1.3 km

(0.8 mi); see Table 27], Station B15 is presumably removed from the
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immediate effects of the discharge. However, it may not be totally

unaffected.

le 28 generally support the applicant's conclusion that

faunal égn ity, ‘species richness, and diversity were low at Stations Bl and

B2, compa 4H other sampling sites. Nevertheless, the data are

extremely variable (e.g., diversity and evenness each range from 0 to 1.0 in
samples from Statigr “iMych of this variation may be due to the small

sample size employe: gpplicant, which may have precluded quantitative

estimates of benth paramaters at some stations (see above, Sampling

Procedures). Moredgver, theapplicant has not determined the statistical

significance of the observed differences among stations in faunal density,

species richness, diversity, an bness. Because the applicant has not

supplied complete sorting records, e statistical significance of these

differences cannot be determine of this evaluation.

The applicant reports that Q-mode clus

ter.analysis was performed using

all 60 replicates as units in a dendrogra A“Sécoha, simplified dendrogram

of 20 units was created using only the fti ﬁiicate at each station. The
applicant states that "Comparison of th w0 dendrograms revealed that all
stations appeared in the same orientation." Because only the simplified

gtement cannot

dendrogram is provided in the application, the applican
be verified. Furthermore, the meaning of the phrase "in the same

orientation" is unclear.
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As part of this evaluation, examination of data in Table XI-5 of the
application revealed that the first replicate samples during the May survey

o 73 percent of the total number of species sampled by

included::fr

parameters,
The coincideni 1its from the applicant's 60-unit and 20-unit

cluster ana]ysesé artifact of the small sample size and the

exclude rare species from the Q~@ analysis. Examination of Table XI-10

and Figure XI-5 of the applicat: E onrts the applicant's statement that

species occurring in less tha ent of the samples were eliminated

from the R-mode cluster analyses. [t was determined earlier that this

procedure could possibly bias analytical.results.(see above, Statistical

Analyses).

The results of the Q(Q-mode analys for the first replicate at each

station are shown in Figure 22. Three major clusters, designated here as

Station B19." With the exception of Station B4, Cluster [I was considered
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Figure 22. Q-mode cluster dendrogram resulting from the

first repiicate from each macrobenthos staticn
sampled on August 14 - 17, 1979, New Bedford
treatment piant, MA.
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by the applicant to represent a group of stations Tocated inshore of a line
between Wilbur and Round Hill Points, which closely approximates the 9-m

(30-ft)..cantaur. _Cluster I[II was defined by the applicant as:

directly related to the proximity of the outfall. Based upon

rom the 30' contour these stations would

1 assessment. Only 33 species of the

1979, satisfied the 10 percent

the groupings were subjected to nodal an technique which allows

the integration of Q-Mode and R-Mode clu f%ﬁyses into a single figure."

due more to the lack of a “discernable faunal aséem

species. In a discussion of sediment composition, howewver, the applicant’s

comments contradict this conclusion:
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"...the stations immediately adjacent to the outfall (Stations
Bl and B2) exhibit grossly different sediments (4.51% vs 33.74%

yet share a common fauna. This indicates that the

§tations deeper than 9.1 m (3G ft). Another

Balanus amphitrite, the scale worm Lepidonotos sublevis, and the parasitic

gastropod Odostomia seminuda. THose stations located at the periphery of

the outer harbor in a more sandyiaf é than other stations in the inshore
cluster (II) were considere : 1 a “somewhat discrete subgroup,”

apparently related to an incredsed agﬁﬁﬁance of the bivalve Solemya veium,

an ostracod, and the polychaete worms. Lumbrineris tenuis, Aricidea

jeffreysii, and Diopatra cuprea.

Table 29 is a summary of benthi %ssemb]ages in the study area

according to the applicant. Note that the bo]ychaete Nereis succinea, which

-a dominant or

is the sole dominant at Stations Bl and B2, is not:ico
subdominant at offshore, inshore, or nearshore sgations. In their
Titerature review, Pearson and Rosenberg (1978) documen t the polychaete

pportunistic or

pollution-tolerant species in the northeastern United States, although it
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TABLE 29.

BIOLOGICAL CHARACTERISTICS OF BENTHIC MACROFAUNAL ASSEMBLAGES

Offshore Inshore Nearshore
B3,7-9,15,17-20 B4,6,11-14 85,10,16
Dominant Species Nucula proxima Crepidula fornicata Lumbrineris teny e ﬁysuccinea

Sub-Dominants

Species Richness (x)
Faunal Density (x)

Diversity (x)

Nephtys incisa

Yoldia limutala

Balanus amphitrite:

Carcinus maenas

:fornicata Diopatra cuprea

Cylichna oryza

.Odostomia seminuda:;

Lepidonotos sublevis

™
............

¥a cuprea

Tellina agilis

Lunatia heros

-5, 064/m

15.5

29 7
2,514/m? 496 /m°
2.8054 0.9630




may not be so throughout its entire zoobiogeographic range. Its occurrence
as the only dominant species at Stations 81 and B2 strongly supports the

applicantisic qsion that proximity of the outfall is the primary factor

controlling be

The nt- compares species richness, density, and diversity at the

stations "immediately adjacent to the outfall {Stations Bl and B2) with

values measured at:the:inghore station cluster (B4, B6, Bll, B12, B13, and

not extend as far as the next'cTSgestastation (Station B15), 640 m southeast
of the outfall...." The applicant further. states that the primary outfall
. n an area of at least 25
m (82 ft) but less than 640 m (2,100 ftj from:the outfall. Note that the
applicant is probably referring to ténéfng stock, not "secondary
productivity," here. Secondary produél{;ity of benthic infauna was not

measured during the 1979 surveys.

Ignoring for the moment problems of study desi and statistical

the: benthic infaunal

data appears reasonable. However, because detailed records of species
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counts in individual replicate samples are not provided in the application,
neither the applicant's calculations nor the assessment of dominant species

for each: Cluster (Table 29) can be verified. As discussed earlier

f limitations of study design, sampling procedures, and

s render the applicant's conclusions tenuous at best.

at Nasketucket Bay (Stations 17 and 18, which are ocossibly the best
available reference sites for the* .st1ng discharge) were more similar to
deep-water communities than inShorgisites according to the applicant's
cluster analysis (Figure 22). ussing the sampling locations, the
applicant designates Station™ 17 in ﬁagketucket Bay as a control for the

discharge area. Dominant components of the BIP at this site probably

include Nucula proxima and Nephtys inc S {Tabte~29). In presenting the

results of cluster analyses, however, thg ::?ant indicates that Stations

Bl and B2 would be expected to cluster the inshore group of stations

".e.if the resident fauna were in their natural state.”

Evaluation of Specific Biological Perturbation Certain biological

perturbations are not permitted within the ZID of aaigcean discharger.

Applicable to the benthos are restrictions on the desiruction of special

habitats of limited distribution, the presence of disease epicenters, and
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the presence of extreme adverse impacts. As far as is known, no special

habitats of limited distribution are located within the ZID of the existing

%samp]ed benthic infauna within the ZID. In any case,

the August, 1979, survey. Species restri oneé or a few sampling sites
are excluded from those analyses. More
a limited number of stations (including i

1979, survey.

Nereis (= Neanthes) succinea is considered indicative pf:

by Pearson and Rosenberg (1978). Streblospio benedicti, which was found in
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two of the three samples taken at Station Bl during the August survey, is

also regarded as a species indicative of organic pollution (see references

throughout the New Bedford area. Althi

polychaetes in his samples to species,fi

capitata are both known to occur in the study area (see Table XI-5 of the

application). Mediomastus ambiseta appears to b zidomindnt species at

Stations B3, B4, and B6 according to the applicgntﬁ ay;'1979, survey

(Table XI-5 of the application).

180



M. ambiseta is considered dominant in areas of organic oozes, abundant

with Capitella and Polydora on the edges of afaunal areas, and dominant

In summary, the: dominance of opportunistic polychaete worms (especialily

qihe 1oﬁ.

“species richness, species diversity, and faunal

Nereis succinea) a

density observed at Stations Bl and B2 suggest that benthic infaunal

communities near the existin scharge may be beyond the "peak of

opportunists" associated with: vironmental gradient of increasing

organic enrichment (see Figur , &‘Pearson and Rosenberg 1978). The

areal extent of perturbationéicéused'by the existing discharge cannot be
determined precisely because only two statjons within several hundred meters

of the outfall were sampled.

BIP Predictions (Proposed Outfa11)-§ applicant indicates that

and

due to organic enrichment, may also be found. However, no
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INCREASING:ORG: INPUT

S = Species numbers

A = Total abundance

B = Total biomass

PO = Peak of opportunists
E = Ecotone point

TR = Transition zone

From Pearson & Rosenberg, 1978.

Figure 23. Generalized species number, abundance, and

biomass diagram showing changes along a gradient
of organic enrichment (New Bedford, MA).
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adverse impact on benthic populations beyond the ZID would be

expected."

sedimentation ratesigfisispended solids from the discharge to be less than

natural rates of sé position. The applicant elaborates upon this

view in the respé se t uestion 7-13 of the Biological Assessment

Questionnaire.

The applicant's assessment of ithe effects of the proposed discharge is

based on: 1) observed impact: ég existing discharge, 2) predicted

initial dilutions for the :discharge, 3) ocean circulation

characteristics at both discﬁéﬁﬁe si%e?i 4) expected sedimentation rates,

and 5) impacts of a "similar" discharge at Point Loma, California, Earlier

in this evaluation it was determined th e app feant's interpretation of

the benthic survey data was reasonable égpect to assessing impacts of

the existing discharge. Nevertheless, é applicant's assessment must be

considered tentative because of limitations of sampling and study design

associated with the 1979 benthic survey.

The critical average initial dilution for the propa outfall reported

by the appiicant is 76 to 1. Under "worst-case" conditions, the initial

dilution calculated as part of this evaluation is 60 to 1 for an effluent
flow of 2.2 m3/sec (50.0 MGD) (see above, Part B, Section 1).
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The applicant provides no theoretical or empirical basis for predicting

that amuincrease.in initial dilution will result in a reduction of impacts

$fin the sediments near the outfall. Although initial

jor influences on solids deposition rate per
unit area and net f ds at ﬁmu]ation. High initial dilution in conjunction
with an overall offshgre transport do not in themselves ensure that benthic

effects will be negligible. Experience at southern California outfalls has

initial dilutions

*idischarges with

discharge site is limited to an oce

duration in July and August, 1979.

will be less than natural sediment deposition rates is u : i . The

applicant fails to compare the solids deposition rates predicted for the
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proposed discharge with ambient sediment deposition rates. Even if the

applicant's assertion concerning relative rates of anthropogenic and natural

...........

impacks: on the benthic community would be minimal. In some

proposed outfall. Instead, th.. .'plicant predicts that the proposed

discharge will have no adverse impac :on the BIP of benthic infauna beyond

the ZID, based on Bascom et a?

herein considered inappropriate. The tw
in their effluent flow rates, but also
New Bedford proposed outfall is designed
(30 MGD), whereas the Point Loma outfall péesently discharges at an average

rate of about 5.3 m3/sec (120 MGD). Industrial wastewaters account for

discharges at 61 m (200 ft), whereas the New Bedford proposed outfall will
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discharge at about 16.7 m (55 ft). Moreover, shoreline topography and
hydrographic conditions at the two discharge sites differ substantially.

The twa:putfalls.are also located in entirely different biogeographic zones,

dunistic characteristics. Biological communities at the

Loma is possibly misleading. First, the

This term has been applied to a

workers.

Word and Mearns (1979)

southern California outfalls tg the range of 69 to 98.3. However,

dilutions or

initial

etween

-caused by the

proposed New Bedford discharge will be less than the p;gsent*éffects of the
applicant's existing discharge. Upgrading to pri éry treatment and

relocation of the outfall offshore should improve wa% éwater guality and

dispersion. Based on available data, it is impossible, however, to reliably
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predict whether or not the proposed improvement will eliminate adverse

impacts of the existing discharge.

Rocky Intertidal:Assemblages--

Study:D +=0n August 27-28, 1979, the applicant sampled two stations

ence station located on West Island. Faunal and

21. The applicant does not provide coordinates. (latitude and longitude) for

the stations, although their positions a brie yEHescribed in the text of

Appendix XI. Because all intertidal areas éﬁr the existing and proposed

e discharges, comparisons of

discharges are beyond the ZIDs of t

within-ZID samples with controls do not apply to the intertidal assemblages.

The applicant fails to describe the physica]ichem; a1l characteristics
of the sampling areas, e.g., substrate types, wa xposures, solar

radiation inputs, and distances from pollution sources.

others, should be considered if between-station similarities or
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dissimilarities are to be quantified and discussed. For example, the

position of an ecological zone relative to tidal evaluation may change in

21). Station I2 appears to be remote from major sources of pollution,

including the applicant's existin iicharge. Therefore, it is judged to be

the shore line were established in the high-, mid-, and low-intertidal

zones, respectively. Each transect was sampled at:i ””’“"ﬁgtions using a

0.25 m (2.6 ft2) metal-frame quadrat. The applicant ingicates that:

"The important environmental factors of tidal eléz tion, slope,

exposure and substrate type were all considered in the selection
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of the reference area. Only flat rock surfaces were used in

order to eliminate variability due to differences in substrate

ansect. Subjective choice of sampling points

Jocations or by spacing the saﬁ$

positions evenly along the transect

(Gonor and Kemp 1978).

The applicant states that+

"Large or rare faunal specimens we in the entire 0.25

mé area; smaller or more dense spec ere enumerated from four
smaller subquadrats. Largeimacroalgae and sessile
macroinvertebrates were sampled for percent coverage with a

plexiglass overlay, using a standard random dot:methodu™:

The applicant does not indicate the particular species which were enumerated

in subquadrats. Data on percent cover of sessile imvertebrates is not

provided in the application.
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The applicant provides no justification for the sample size used in the

intertidal:

The applicant: t:provide details of the "standard random dot
method" used to determine percent cover of macroalgae. Since the number of

algal species identified by the: Ticant is extremely limited, it seems

inappropriate to evaluate the amp ébsize based on maximization of the

number of species collected. of this evaluation, the variance of

percent cover of Fucus vesiculdsus was calculated and compared with the mean

percent cover reported in Table X1-22.af the application. Angular

transformation of the data was not per :ed~by‘tﬁe applicant (see below,

Statistical Analyses). A transformation:wa néﬁiapplied tc the data as part

of this evaluation since the variance d@ 5 not appear tc be a function of

the mean (Table 30). Fucus vesiculosus is the only alga for which

quantitative estimates of abundance were consistantlyayailable at most

sampling locations. The variance associated wil hé'app1icant's

measurements of mean percent cover ranged from 6.2 to:484.1 times the mean

(Table 30). These values show an extremely high varignce associated with

each measurement of mean percent cover, indicating that the applicant's
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TABLE 30. VARIANCE ASSOCIATED WITH MEAN PERCENT
COVER FOR FUCUS VESICULOSUS

Fucus vesiculosus Percent Cover

: Replicate

Station: 1 2 3 Mean Variance Variance/Mean
no 20 33 49 34.0 211 6.2

Mid 32 97 92 73.7 1,308.3 17.8

Low : 62 54.3 2,396.3 44.1
12 High? -- -- -- --

Mid 24 50.3 576.3 11.4

Low 0 37.7 1,094.3 29.0

a Quantitative data not collected.:
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sampling procedures were inadequate for determination of percent cover of

even the most abundant intertidal algae (cf. Gonor and Kemp 1978).

#1957) was the primary reference for macroalgae." The list

Benthic Infauna). A&

applicant appear t¢

of personnel who i

application. Fromsthé listsof fauna and flora in Tables XI-19 and XI-22 of

the application, it is apparent that either limited expertise was available

to the applicant for identificati f intertidal organisms or the scope of

the survey was limited to only mpst common, easily identified species.

Statistical Ana]yses--Thé“applicénE*ca]cu]ated mean density for faunal

ercent :over for the most

species (extrapolated to numbers/mz) and..mean
common floral species. The applicant éé notdapply any transformation to
the percent cover data before determin t:§n cover. Sokal and Rohlf
(1969) note that an angular transformakz is especially appropriate for

percentages when attempting to normé]ize a data set. The number of

replicate observations (three) made by the applicantﬁ‘n“dvtéfﬁining percent
cover is too small for an evaluation of the normaTig; of’tne:égta. Measures
of variance about the mean were not determined by the é icant. The total
densities of organisms at the two sampling sta'“

statistically, but the specific test is unstated.
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For both macrofauna and algae, the similarity of assemblages at the two

sampling:statiens was measured as community overlap using the Jaccard

; coefficient is an appropriate indicator of community

within the ZID of either dischgrge with a BIP characteristic of the
biogeographic zone. The app]i;fT : ompares intertidal assemblages at a
station directly inshore from the:lex: iﬁng discharge with those at a control
site. The studies presented b *1icant provide a limited assessment

of impacts on intertidal communfties bécause:

1. A limited number of macrofa “andgtgal species were

identified.

2. The applicant failed to provide aetai1s of faunal sampling

procedures.

3. The sampling procedures used to determine cent algal

cover were inadequate for accurate estimﬁ; on of mean

percent cover.
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The dominant species of intertidal fauna collected by the applicant are

shown in:Table:X1-20 of the application. The barnacle Balanus balanoides

was fouﬁ¢ to be:the dominant animal, comprising up to 98 percent of the

fauna wj mated population of up to 84,526 individuals/m2. The
app?icaf Hat species composition showed little variation between

high-, mid-, and low-intertidal zones. For example, six of the seven

1 were considered common to all tidail heights,

:found at both mid and low elevations., At the

the other two tidal elevations.

At Station I1, the applicar 4s that “Species richness was similar
( compared to intartidal studies by

“identified at both the mid and low

tidal zone, while six were found at the high.elevation. Species richness at

Station 12 was found to increase wit g tidal elevation; the

applicant mentions that this patter hmon in New England rocky

intertidal communities according to Menge:(1976). However, the applicant

does not present statistical comparisons of species richness values among

tidal zones or between stations. Based on the 1o umba pf intertidal

between-station or among-zone comparisons.
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In contrast to species richness patterns, the applicant found that the

total density:gf.animals at Station I1 was significantly less than the total

f@t Station I2 "due to more abundant populations of

ff< 0.05; statistical test unstated). The applicant

The similarity of the int

31 indicated to the applicant that “"values

.

were moderate for high and low statign.comparisons and low for mid

Table 31. The results in Tabf
sites....”

According to the applicant, "Alg species dominance and community

structure were found to be highly similar at Stations Il and 12." The

hown in Table

applicant cites the station overlap values for md
31) in support of this assertion. However, so few s§j jes of algae were

identified during the applicant's survey that calculation of the Jaccard

coefficient for such data has little meaning.
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TABLE 31. COMMUNITY OVERLAP BETWEEN
_ STATIONS FOR' INTERTIDAL MACROFAUNA AND ALGAE

Stations I1 and I2 Number of Species
Jaccard Coefficient (%) in Common
57.14 42
41.67 52
58.33 72
Macroalgae 50.00 1
75.00 3
75.00 3

& calculated as part of this evaluation.

Reference: Tables XI-21 and XI-23af New Bedford 301(h) application.
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The applicant found that the brown alga Fucus vesiculosus was dominant

at all tidal heights at both sampling sites. No other macroalgae were found

"The above d3 how:no. essential differences between stations

in species c& ;- species dominance, species numbers, and

community ove . differences were minimal and well within

inge f&n&any two sites selected in the northeast

the expected::
coastal region (Taylor, 1957). No perturbation by the New

Bedford outfall is in evid: s at either I1 or 12, nor is any

predicted from the propose

Although the intertidal d%ta appea? to support the conclusion reached

by the applicant, limitations of study.desi

n.and sampling procedures

discussed previously render this conclusig gextreme¢§ tenuous. Based on the

information provided by the applicant, a itive assessment of impacts on

intertidal assemblages caused by the exi ;g discharge is impossible.

t discuss the

BIP Predictions (Proposed Qutfall)--The applic

possible effects of the proposed discharge on intertida munities., Based

on an assessment that the existing discharges does cause impacts on

will cause no perturbations of intertidal fauna and flora. However, the
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conclusions reached by the applicant regarding the impact of the existing
outfall are extremely tenuous because of limitations of study design
discussed:previously. Therefore, the applicant's prediction that the

proposé& putfa Q%I] generate no adverse effects on intertidal communities

Fishes--

outfall ZID is a circle with 3f 8.8 m (29 ft). It is likely that
the otter trawl used by the“applicant collected fishes both within and
beyond the ZID. Because the applicant did..not. indicate towing speed, the

actual area sampled cannot be determine /e, it is not possible to

compare the within-ZID fish community w3

beyond the ZID. Water depths at Statior

29 ft) at mean low water (MLW) with a substrate characterized as silty sand

(see Table 27).

traw] station is approximately 1.2 km (0.8 mi) northwest of the proposed
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outfall site (Figure A-2 of the application). However, it is possible that

Station F14 may be closer to the proposed location when the outfall is

ed. The precise location for the proposed outfall awaits

actua]]y“ "gg_ t

further data anajydis on ocean bathymetry and substrate composition.

wa§§ it Station F14 ranges from 8 to 13 m (27 to 43 ft) at MLW

(Buzzards Bay, Chart 13230). At the proposed outfall location, water depth

m (27 ft)] species;:
was influenced by water depth in'Narragansett Bay, Rhode Island, a system
somewhat similar to New Bedford :Harbor.

Substrate composition at éfy | F14 is described as sandy silt (see

Table 27). The applicant d?é'hot indfcate whether a similar substrate

exists at the proposed oqutfall site.

The wide depth zone sampled at Fl4; T*§1ative1y long distance from

fall sediment data preclude a

the proposed outfall, and the lack of:ipy

determination that fishes collected at F14 are representative of those

occurring at the proposed site.

Station F11, located inside Nasketucket Bay, is des inated as a control

pth at Station F1l1

fish trawl site for the existing discharge. Water da

ranges from 6 to 8 m (20 to 26 ft) at MLW (Buzzards Bay, Chart 13230)
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slightly shallower than the depth at the existing discharge Station F5

[(i.e., 8.5 to 8.8 m (28 to 29 ft) at MLW]. Substrate composition is not

he.applicant other than noting that fine sand was present at

0.6 m (1 by 2 ft). Body net stretched me ed 5 cm (2 in) with a cod

end liner stretched mesh of 0.64 cm 'ZE“Thfi The trawl foot rope

consisted of 4.8-mm (0.2-in) chain. The:h gﬁt of the head rope with the

attached trawl net was estimated to be 1 ¥ (5 ft). After undergoing trial

tows, a scope ratio of 4:1 proved to be the optimal setting. The otter

trawl was towed for 15 minutes at each sampling Jocatic

=:The applicant

for coastal biological surveys.
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Large fish specimens were identified, enumerated, weighed, and their

lengths:were:measured in the field. Small individuals and fishes requiring

Musick (1973), and soniet. al. (1971). These are appropriate references

for Massachusetts

any type were presented in the ap; 3tion concerning fishes. The extremely

limited fish data base compil ‘the applicant precludes performing

meaningful statistical analyse

BIP Comparisons--During the 1-day sur

August, 1979, the applicant

pecies s

collected 1,429 fishes representing si Although the applicant

indicates that length and weight data w fgprded for the specimens, the

information is not presented in the applic ﬁion.

The largest number of fish (n = 1,322), congi: =only a single

species (scup, Stenotomus chrysops), was collected at the existing discharge

Station F5. At the existing discharge control station il, 10 individuals

were collected:

Station F14, in the vicinity of the proposed outfall, also produced two
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species: 21 scup and a single cunner (Tautogolabrus adspersus}. Four fish

species were collected at Station F15, the proposed ou=fall control site.

inated the catch at this station with 45 individuals

invertebrate species occurred: however) few individuals of any species were

collected. The bivalve, Yoldia limatula, was.the most abundant species

sampled with only 11 individuals occurri

Given the limited data, it is difffcult to determire if the existing

discharge has adversely impacted the megafaunal invertebrate community.

However, the trawl at the existing discharge statiogﬁFs oilected the fewest

invertebrate taxa (n = 3) and individuals {(n = 5) gomﬁérison to the

remaining three trawl stations. According to the:applicant, this is

consistent with the trend observed for benthic infau é.at the existing

discharge stations.
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Little information concerning the indigenous fish fauna in the vicinity

of the :exi

r proposed outfalls is available from the limited survey
conducﬁédg y the :ﬁplicant. The applicant notes that scup were common to
all the: tiong Tthough "migration and schooling behavior of the scup

make it: emely difficult fish to use for environmental assessment."

feeder and display$ Aighly:localized distributions over smooth to rocky

bottoms. Scup & ‘migrate into coastal waters in southern

Massachusetts dur May and depart to more southerly waters off

aﬁin October. The species spawns from May to

Virginia and Northi€arolin
August, but primarily in June in southern New England (Bigelow and Schroeder

1953, p. 414).

The applicant does no§ : St an explanation for the large

concentration of scup at the éi&éting*dﬂscharge Station F5. It is possible
that the trawl by chance sampled a school.af scup traveling through the

existing discharge area. Another possibi “fs“that the fish are attracted

being an opportunistic feeder, scup may be foraging on the polychaetes
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Capitella capitata and Nereis succinea, which dominate the benthic community

within the ZID of the existing discharge, or on other invertebrates.

Additional:investigation is required to determine if scup or other fish

e attracted to the existing outfall,

The: :discusses the fish surveys conducted by Hoff and Ibara

(1977) in the Slocum River aestuary south of New Bedford. The average depth

977). The applicant suggests that a similar

(1977). MWhile four of the six species

(i.e., northern pipefish, scup, cunner, butterfish) collected by the

two areas (i.e., salinity, depth).
For example, the dominant speci&s colleécted in the estuary by Hoff and Ibara

(1977) during the 2-yr study included mummichog..(Funduius heteroclitus,

Atlantic silverside (Menidia menidia

quadracus), striped killifish (Fundulusimajalis) and sheepshead minnow

(Cyprinodon variegatus). These are ty 31 New England estuarine species

which are unlikely to dominate an open bay environment such as New Bedford

Harbor.

A more appropriate reference with which to compare iéNew Bedford fish

fauna is the study conducted\by Oviatt and Nixon (1973):im:Narragansett Bay,

Rhode Island. Scup, butterfish, red hake, and cunner were among the 10 most
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abundant species collected between June, 1971, and May, 1972. Scup and
butterfish were sampled only in the summer and both displayed strong

schoolinyg: hehayiar.

(1971) reviewed fish trawl data collected during
to December, 1962, in Great Harbor, near Woods Hole,

Massachusetts, southeast of New Bedford across Buzzards Bay. All six

species collected™y
Other simi]arities%

the greatest numbef

that the species which were col

southern coastal Massachusetts .

study conducted by the applicant, only §éh ra alitative assessments may

be made regarding species composition, ince, dominance, and diversity

of the fish community in New Bedford Harbar. The applicant agrees, stating

"Based on the limited fish data no conclusions can be drawn in regard to

species at the various stations." The 1l-day survey: Augustg 1979, cannot

be employed to elucidate in detail the spatial and fémpq distributions of

ient to permit a

the major fish species. The trawl data are not suf

quantitative assessment of fish stocks in New Bedford ﬁ or. Data on fish

growth, reproduction, trophic structure, and productivity patterns are not
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reported by the applicant., Therefore, given the limitations of the fish
survey conducted by the applicant, an adequate assessment of the existing

outfa1Lpimpact3uqnd the potential effects of the proposed outfall on the

indiged@ fish:gommunity cannot be made.

1,429 fish collected by the applicant during August, 1979. Fish disease has

not been previously:recgorded:in New Bedford Harbord,

1977, and 19783, Such

kKi1ls were also reported in several Massachusetts coastal areas; however, no

increase.

Commercial and Recreational Fisher The applicant presents a brief

discussion of commercial and recreat1ona1 f1sher1es in the New Bedford area.

2 Personal communication (phone) on September 8, 1981, Mr. M. Griben with

Andrew Kolek, Massachusetts Division of Marine Fisheries, Sandwich, MA.
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The harbor supports a fishing fleet of over 150 vessels, which in 1976
landed over 28 million kg (63 million 1b) of fish valued at $39 million.

However;:na:cammercial finfisheries are conducted in New Bedford Harbor or

y because net fishing there is prohibitedd.

Lo: us americanus) historically supported an important local

fishery. Fifty commercial lobstermen used to set pots in the New Bedford

Harbor area. The ¥ ‘khe 1977 commercial harvest exceeded $125,000

981}

(Kolek and Ceurvels

saxatilis), and Atlantic macker .

(1981) report that 100 recreat

resources of New Bedford

s mercenaria) within the inner

harbor was prohibited in 1925 as a r

41t of discharges of untreated

industrial and domestic wastewater. In 1971, the closed area was expanded

r. M. Griben with

Andrew Kolek, Massachusetts Division of Marine Fisheries, Sandwich, MA.
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to include the area north of a boundary line drawn from Ricketsons Point to
Clarks Point to Wilbur Point (Figure 24). The basis for this extension of
the c]qsedaaneawby the Massachusetts Department of Environmental Quality

was high coliform bacteria counts. According to the

0 Dischar

Bedford

PCB contamination has als The applicant

states:

"The high PCB levels are attr ?k to the electrical
components manufacturing industry: hich discharged wastewater
containing PCB directly into the harbor until the early 1920's;

at which time they connected into the cit system and

their wastewater was discharged out the 3:3005 aot outfall

[existing]."
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/]\ BEDFORD

* BOUTH:!
. DARTM

SMITH NECK .

“x SHELLFISH AREAS NORTH OF THIS BOUNDARY CLOSED
IN:1971 AND THEREAFTER DUE TO COLIFORM BACTERIA

CORTAMINATION.

AREA I - WATERS CLOSED TO WARVEST OF FISH,
SHELLFISH, AND LOBSTER [N 1979 AND
THEREAFTER DUE TO PCB CONTAMINATION

AREA I1 - WATERS CLOSED TO HARVEST OF BOTTOM
FEEDING FISH AND LOBSTER IN 1979
AND THEREAFTER DUE TO PCB

— AREA 111 5

O 1 B
; : a
Mishsum Pt. | 1 —J NaumicaL miLEs E= ouios (*rcem?-.. : a
. KILOMETERS ] BAY SCALLOP (Aeag;_i_glc_ten irradians)

0 1

Figure 24. Location of shellfish beds and closed areas in
New Bedford Harbor, MA.
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According to the applicant, industries discharged most of the PCBs into the
Fort Phoenix Beach area of the New Bedford Harbor channel, However, Kolek

1981) report "Aerovox Corporation and Cornell-Dubilier

‘human consumption of these species. The area

Marine Fisheries (MDMF) began ana]yzing? “Bedfard Harbor fish, shellfish,

and crustaceans for PCBs in Septemb %76. In March, 1977, the

Massachusetts Department of Public Heaﬁ ‘.(MDPH) issued a warning against

consuming bottom-feeding fishes caught'iﬁ New Bedford Harbor because PCB

On June 2,

levels in fish tissues exceeded the 5 ppm Federal Ap"””ﬁLgy“ﬁ.

1977, a second warning covering lobster was issuea-by; he MﬁPH. An actual

closure order was issued by MDPH on September 25 979. The order

ae iharbor north of

classified the harbor into three areas: Area I, inhg

hurricane barrier, was closed to the taking of all fishes, shellfish, and
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lobsters; Area II, waters south of Area 1 and north of the boundary line
extending from Ricketsons Point to Wilbur Point, were closed to the taking

of bottom=feedi: ) fishes; and Area III, waters south of Area II and north of

This ¢l
1981). Apparently this closure announcement was published after the

applicant had submf"

ﬁsh or shellfish should occur. No data

Bioaccumulation section of this evaluati

The improved treatment of the efflu E discharged through the proposed

outfall should reduce the total coliform bacteria counts, and thus not

adversely impact shellfish, according to therapplicant. This is a

reasonable assumption.

In summary, the available information indicatesithat there is no

commercial fishing in the vicinity of the existing outfall. However, it is
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Tikely that commercial lobstering is conducted in the area of the proposed
outfall, Recreational fisheries apparently do occur in New Bedford Outer

information on the importance of these fisheries is

as likely contributed to harbor pollution; however, the

extent of the discharge's impact remains to be quantified. It is likely

.évels should be reduced. However, the trace

Shellfish--

‘;bp1icant, these sites were

(see Figures 20 and 21). According tg

sampled "to examine population densit t the outfall and surrounding
areas, with control sites in Nasketuckeﬁ.Béy." Stations were located using

Loran A.

Station SF5 included the area within and immediate ~beyond the ZID of

the existing discharge. The existing outfall ZID is caléulated as a circle

with a radius of 8.8 m (29 ft). Water depth at SF5 ranges from 8.5 to 8.8 m
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(28 to 29 ft) at mean low water (MLW) (Buzzards Bay, Chart 13230). The

substrate in the vicinity of Station SF5 appears to be silty sand. Sediment

samples:at:Stations Bl and B2 (see Figure 20) have silt and clay contents of

clay percentage of 12.2 (i.e., silty sand}~fe rthic Station B6, located
near Station SF4 (see Figure 20, Tab &7 Station SF20 is slightly

nmi) to the southwest] than is Station SF4; Water depth at Station SF20 is

about 7.1 m (23 ft) at MLW. The applicant di fracterize the

sediments at this site. The NQAA Buzzards Bay char

3230 describes the

substrate as sticky in the vicinity of Station SF20.
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Station SF14 is located in the vicinity of the proposed discharge
according to the applicant. This station is approximately 1.2 km (0.8 nmi)

northwgg; ofthe proposed site as designated on Figure A-2 of the

Tocation: o

bathymetry and substrate composition.

: 8.2 m (27 ft)] species. For example,

écias s more abundant within a

distributions, it is likely that each
narrower depth range. Optimally, the ishould have sampled within a

more homogenous depth zone,

Benthic Station B8 was located along thesdredge:track of SF14,
Sediment analyses at B8 revealed a sandy silt substrate sge fgble 27). The
applicant does not indicate if a similar substrate e at the proposed

proposed location

outfall site. Given the relatively long distance from

and the absence of sediment data, it is difficult to concluce that shellfish
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collected at SF14 are representative of those occurring at the proposed

site.

8.8 m (28 to 29 ft) at MLW]. Substrate

by the applicant other than noting that fine

Without additional data it is difficult to

is not characterized by the applicant. .Therefore, it is also difficult to

conclude that SF15 is an adequate con §~51te~f8r the proposed outfall

location,

Overall, the limited 1nformation”brbvided by the applicant on the

substrates at the various shellfish stations:makes ttrdifficult to

reasonably compare the collections made at each séhp11gg ;1té; Differences

in water depth and substrate composition among the shellfish stations may

have introduced biases which preclude determining if theiexisting discharge

has impacted the indigenous shellfish fauna.
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Sampling Procedures--A commercial clam dredge was used to sample

~station. According to the applicant, "tows were made from

shellfi;

two (zﬁg )} minutes, depending upon the expected densities at the

sites not an appropriate method for sampling surveys. The

app]ica;ﬁ specify the area sampled by the dredge or the towing time

at each station. Therefore, it is unknown whether stations where large

numbers of individu :collected represent areas of high density or

station.

Specimens collected in t] @ge were identified to species and

enumerated in the field. Ac¢§ 43 o the applicant, "A representative
sample of each species was képt....ﬁzfﬁe applicant does not indicate the
method employed for sample preservation or.the taxaonomic references used for

identifying the specimens.

The sampling procedures employe i& the applicant do not permit

reasonable comparisons to be made among sampling locations to evaluate the

impacts, if any, of the existing discharge.

jcation analysis

Statistical Analyses--The applicant employs clasg
(normal, Q-mode) to examine the overall "likeness" of §i;}]fish assemblages

among each of the 20 sampling stations. The standardized Bray-Curtis
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similarity coefficient is utilized in the analysis and the unweighted
pair-group method using arithmetic averages (UPGMA) is employed to construct

a dendqqgram he applicant indicates that these procedures have been

logical research. The UPGMA method was employed since it

expressed in the similarity matrix." This conclusion is supported by a

by Cunningham and Ogilvie (1972).

methods to the shellfish data is : xtremely limited data base. Although

16 invertebrate species were.

applicant limited the analysi

because "this dredge is des?ghed t5collect quahogs [Mercenaria] and
associated infaunal bivalves...."

intuitive exclusion criteria are oft ul€Tvariate in nature "it is

reasonable to impose several cri
exclusion." Therefore, the applican bou]d have provided additional

reasons for excluding the remaining species or should have utilized another

method of analysis. For some species, the app]icq

8§ only species

+ 1), was employed "to equalize the contribution of rare and abundant
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species.” This is an appropriate technique (Boesch 1977). However, since
only two species which commonly occurred in the shellfish samples were

se]ectggmforvanalysis, it is unclear whether the transformation was applied.

c1assiﬁ§ alysis on data for only two species. Boesch (1977) and

shellfish data. The limited data set an 51 sampling effort at the

pé of meaningful statistical

ollected at 20

ies [i.e., boring

stations during the shellfish survey. Four of the

sponge (Cliona celata), parchment worm (Chaetopterus v gpedatus), slipper

shells {Crepidula fornicata, C. plana)] were recordes %s being present,

i.e., the number of individuals occurring in the dredge samples was not
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indicated. Mercenaria was the dominant bivalve species collected during the

survey (n = 5,137), followed by Pitar (n = 241), oysters (Crassostrea

)

, blood arks (Anadara ovalis) (n = 2), and bay scallops

virginiga):i{m:#:30

= 1). Mercenaria occurred at all stations except

SF15, : il’dite for the proposed outfall in Nasketucket Bay.

Harbor. The larges

collected at all depths or only over a certain portion of this range.

Specimens of this species were a "ﬁound at Stations SF1 (n = 40) and SF4

0 8.2 m (25 to 27 ft). Therefore,

SF2 (n = 25), where depths range from 2.7:t0 4.9 m (9 to 16 ft).

150) invertebrate species collected during the sheg ish

survey. In

was collected only at Station SF3.
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The remaining species were rarely encountered during the shellfish

included horseshoe crab (Limulus polyphemus) (SF17, n = 1),

whetk ESusycon canaliculatum) (SF3, n = 5; SF10, n = 4; SF20, n =

(Busycon carica) (SF20, n = 2), lobed moon shell

) (SF9, n = 1), and starfish (Asterias forbesii) (SF10,

station, it is unknown whether the species abundances reported by the

applicant indicate areas of highidensity or are simply an artifact of

sampling effort.

According to the applicant’,” the dendrogram based on the collection of

Mercenaria and Pitar reveals two main.station

roups with three sites

showing little similarity to either gr§ “(Frgure 25). The most similar

group, with all members having a stai :Eéed Bray-Curtis similarity

coefficient of 0.4 or greater, includeé ations SF1, S73, SF4, SF5, SFe,

SF7, and SF16. The applicant indicates that these stations are all located

in closed shellfishing waters where bottom subitratés: afe hard. The

nt, however, to

sediment data provided by the applicant are ingﬁff;

determine if substrates are in fact hard at these si Substrates at

= {(Table 27). The

apparent similarity of these stations appears to be due tc the abundance of
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STATION (SF) 2(8 [1a|17|9J11(1oq19|12|13'4|e{ 7

CLUSTER

SIMILARITY COEFFICIENT
n

P IOECIENN DENIQUINEY FUUApIN NESHPIS RpUIUUpIS P SN |

-8

9 t
1'0 JEL-

}——-——»———-r——-—-—-—-—r———-r—-—- —-J—‘———-ﬁn—-——-

____ (16[3' 5]1]|20/15|14

TOTAL NO. 70i71i65(57110! 7 I26/3si181 191 1 |
Mercenaria & Pitar 706 f

Fek ;&f Ifl’lsh?i
Proposed Outfall

73':

Proposed Qutfail Control
Beyond Existing ZI1D

Existing Outfall

~~- Beyond Existing.Z1D

L— Existing Outfail Control

REFERENCE: ADAPTED FROM FIGURE XI-9, NEW BEDFORD
201(h) APPLICATION, 1979

Figure 25. Q-mode cluster dendrogram for shellfish collected
at 20 stations in New Bedford Harbor and
MNasketucket Bay, MA, August 14 - 17, 1979.
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Mercenaria. The number of Mercenaria collected at these stations ranged
from 290 (SF3) to 1,130 (SF1). The existing discharge site, SF5, is
included::in:this.group. Although the beyond-ZID station, SF4, clustered

%o] site, SF11, did not. The small number of Mercenaria

Stations SF2, SF8,

stations were less

low coefficient.

The applicant .
exception, either located in

fishable waters." The app :

at Station SF1l. Based on sediment analyses.near SF2, the substrate is
considered silty sand, similar to substy jinterec at Stations SF3,

SF4, and SF5 (Table 27). In cont

fhe substrate at SF12 is

characterized as sandy silt (Table 27).

The three stations which were not considered:similar toieither of the

two groups or to one another included SF14 (vicinity & ﬁropbsed outfall),

SF15 (proposed outfall control), and SF20 (existing ot 11, beyond ZID).

The applicant notes that Pitar was present at the firstitwo sites; in fact,

the largest collection of the species (n=110) was made at SF14. The
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applicant also indicates that these stations represent the deepest dredge
sites. The shellfish sample at Station SF20 was composed exciusively of

Mercenari

was not able to detect other patterns among stations

within other station groups. The applicant states "The general scarcity of

Although the

polychaete was collected in Nasketucket Bay, the applicant did not

demonstrate that it had "inva the area and modified the bottom

sediments. A more reasonable ipli&ation is that the applicant located

sampling stations in areas o kenaria abundance. A map entitled
Shellfish Resources of the Ma§S§achusetts Coast (1978) indicates that there
are extensive Mercenaria beds located along..the eastern shore of Sconticut

Neck, and also along Fairhaven and West I: §Hd~beacﬁés.

The applicant summarizes the shellf}_ iscussion by stating: “Results

from the dredge are inconclusive with Eégérd to effects of the [existing]

outfall on the quahog [Mercenaria] population.” The:applicant '?contends that
haﬁge, they are

obscured by "natural variation and substrate preference§ nd the commercial

insufficient to

fishery...." The data presented by the applicant 5

substantiate this conclusion,
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No information was provided indicating the natural variability of the

fish species in New Bedford Harbor, nor were species

prefs énces indicated. The applicant did not describe the

However, the specie were collected are typical of those

Harbor,

expected in New England coastal waters.

Biocaccumulation--

The applicant presents results of éfudies of chemical analyses of

sediments and organism tissues (shellfish) in Appendix:XVIL

Sediment Analyses--The applicant presents results:of several sediment

studies conducted in Buzzards Bay and New Bedford Har@ ~during the period

of 1971-1975. These studies (New England Aquarium 1973; Water Resources
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Commission 1972; Massachusetts Division of Water Pollution Control 1975; all
not seen) are unpublished reports which could not be reviewed as part of

this evaluyatiaq

The analytical

OEMcKee, Inc. (COM) are also presented.

withi

categories:

application). The locations of t stations used for sediment analyses

stations described in the Benthic

Based on the CDM studies and pre tudies in the area, the

applicant concludes that for the sediment:samptes; *“Concentrations of metals
were generally highest at stations locate it the ZID...." The applicant
also concludes that sediment metal centrations were similar among

stations located beyond the ZID (exclugﬁvé of the near-ZID station, S2).

Evaluation of the data supplied by the applicant:su orts these basic
conclusions. Concentrations in the sediments of metals pﬁcéfﬁy associated

with sewage effluents (Cd, Cr, Ni, Pb, Zn, Ag, and Hg)were much higher at

ZID and near-ZID stations when compared with controliafeas, outer harbor

sites, and tne proposed outfall location (Table 32 and application Tables

XVII-13, XVII-14, and XVII-15).
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TABLE 32.

SEDIMENT CONCENTRATIONS (mg/dry kg) OF SELECTED METALS AND
PCB NEAR THE NEW BEDFORD OUTFALL :

PCB

Station Cadmium Chromium Nickel Lead Zinc ; Mercury
Z1D 8.75 25.0 210 9.95 750 550 0.154
Near-Z1D 27.0 56.5 515 46.5 ' 0.478
Control
(median) ND 0.365 36.0 8.38 0.55 0.022
Proposed Outfall :
(median) ND 0.270 34.5 41.8 <1 0.034
Source: Application Table XVII-15.




Inva-study¢of metal contamination of sediments throughout New Bedford

f Buzzards Bay, Stoffers et al. (1977) describe the harbor
for contaminants. Sediments near the head of the harbor
jVer estuary had the highest levels of contamination, with

copper concentrations exceeding 5,000 ppm. There is a gradual seaward

concentrations; however, Stoffers et al. (1977)

ts..ar slightly contaminated" even at the proposed

512. This pattern suggests that the

PCB contamination since the harbor

It is interesting to note that forimg 15 and PCBs, considerably

higher sediment concentrations were me :;ét the near-ZID station (S2)

than at the ZID station (S1). The app 3cant does not provide station

coordinates for the sediment stat7ons, but only displays locations on
application Figures XVII-la and XVII-1b.
is not possible to confirm the station designati: § important to
note, however, that Stations S1 and S2 are shown by +he'ap icant in similar
(although slightly different) locations as benthic stat ons Bl and B2. In

the Benthic Infauna subsection of this evaluation it was shown that the
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applicant's station coordinates for Bl and B2 do not agree with their
location designations (i.e.,, ZID and near-ZID, respectively). The

hese stations place the putative near-ZID station closer to

5e putative ZID station. It is possible that a similar

ade for the sediment station locations; thus, the higher

Several of th

and 1975. At the

concentration between 1971 and 1975. Alternatively, chromium and nickel

ns in 1975 relative to 1971. At the

The Tocations of selected DEQE station shown in Figure 26. With the

exception of the Acushnet River sites and 1A), the New Bedford sewage

2 personal communication (written response to phone Fé 7ést) on September
11, 1981, by Mr. M. Griben with Mr. Richard PackaFr:

Department of Environmental Quality Engineering, Lakeville, Massachusetts.
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Figure 26. Location of selected PCB sediment stations
sampled by the Massachusetts Department of
Environmental Quality Engineering (New
Bedford, MA).
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outfall station (23) had one of the highest recent PCB-1254 concentrations

in surficial [e.g., 0 to 10.2 cm (0 to 4 in) deep] sediments (Table 33).

Thus, there

Fecsnt contamination due to dredging activities.

contamination. The: Pt

is also comparable

studies.

of the PCB contamination by not analyzing

less-substituted, PCB mixtures. In tﬁ

concentrations. Farrington and Sulanows (1981) also report that mussels

(Mytilus edulis) from New Bedford Harbor had similar concentrations of

PCB-1242 or 1016 and PCB-1254 mixtures. Thus, futu s should analyze
for all potential PCB mixtures, especially thoséiiﬁehiified in the

applicant's effluent.
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TABLE::33::::SEDIMENT CONCENTRATIONS (mg/kg) OF PCB-1254 AT SITES SAMPLED

ZHUSETTS DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

% Depth
Sté cm  (in) 1979 1980
0-10.2 (0-4) 39.7 2.6
2-20.3 (4-8) 25.9 10.0
1A (0-4) 72.7 -
(4-8) - 118
6 4) 43.1 4.7
8) 0.2 NDD
10 4) 7.9 1.66
8) 3,24 0.36
14 0-1Gi2:{0-4) 2.0 ND
2-2 £4-8) 9.6 ND
18 1.25
1.0
19 <0.01
ND
22A 0.92
23 (outfall) 15.6
0.3

a 0-7.6 cm (0-3 in).

b ND, none detected.

Source: Personal communication (written responér ¢
September 11, 1981, by Mr. M. Griben with Mr. Richard Pa
Department of Environmental Quality Engineering, Lakevil:
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Shellfish Tissue Analyses--The applicant presents a brief discussion of

a study of bioaccumulation in shellfish in the New Bed®ord Harbor-Buzzards

stations sampled represented one site near the outfall

same limitations

locations.

The applicantipresentsidata for tissue concentrations of 12 metals,

arsenic, and PCB. The analytical methods followed acczptable techniques.

However, the applicant's descriﬁi

; of other methods is inadequate, and
this results in the data beini > f: t.mited utility in making among-site
comparisons of tissue concentra Notably lacking is a description of
the species collected. The aﬁ% {cant stites only that "“At each station, ten
(10) shellfish were taken to obtain a qepnesentatjve population." Due to

mong-species, this represents a

potential differences in bioaccumu1ati§

ifﬁns sampled by the applicant

serious limitation of the studies. Thé

had distinctly different shellfish é mblages and samples taken to

approximate the species composition at each site could result in apparent

differences in bioaccumulation that are actually due:itordifferential uptake

rates among species. Moreover, the app]icanfsdoh pot'describe the

tissue(s) analyzed for each species, and this cg d also introduce

considerable bias in the data.
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Evaluation of the shellfish collections at each station used for the
biocaccumulation analyses indicates that comparisons among the existing

outfall: tion SF5), a beyond-ZID site (Station SF2), the proposed

ate if the applicant actually sampled a "representative

For example, the samples as SF2 were composed of

pplication Table XI-24). False quahogs were

dominant at SF14, %ﬁﬁ ne q&éh%gs and only a few false quahogs were collected

at the “"control™ s%

The applicant also presents the'results of tissue analyses of 136 toxic

substances in shellfish tissue fri §tation S5, which the applicant refers

to as the "ZID area." These s%ﬁd .are also poorly described, without

specification of sample site, drgant: ollected, or tissue(s) analyzed.

Although the applicant's bioaccumylation data are of limited use in

assessing effects of the existing outfé “theyare presented in Table 34

5 SF4, and SF16 had similar

for comparative purposes. Stations SE

shellfish communities based on the ref ve densities of Mercenaria and

Pitar collected at each station, and therefore can be used to make limited

comparisons of tissue concentrations near the existing:outfaltl:with those of

surrounding areas in New Bedford Harbor.

For some metals (chromium, copper, nickel, and f , the shellfish

c)

tissue concentrations near the existing outfall were higher than those in
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TABLE 34.

TISSUE CONCENTRATIONS (mg/wet kg) OF SELECTED METALS AND
PCB IN SHELLFISH COLLECTED FROM NEW BEDFORD HARBOR AND BUZZARDS BAY:

Station Mercury Cadmium Chromium Copper Nickel Zinc PCB

SF5

(existing outfall) <0.0119 0.205 3.25 1.85 <0.001
SF4 0.0774 0.25 2.95 0.33 0.062
SF16 0.1015 0.25 3.65 0.44 0.407
SF3 <0.0119  0.23 5 0.068
SF2 <0.0119 0.040 0.21 1.15 0.09 1.000
SF14

(proposed outfall) 0.76 2.65 <0.07 0.001
SF15

(control) 1.35 13.5 0.17 0.003

Source: Applicatio




the surrounding areas. The applicant also reaches this conclusion., Other
toxic substances display no apparent elevation near the outfall. The Jlowest

PCB concentration measured by the applicant was in the near-outfall sample.

ive analysis of toxic substances in samples collected
gutfa]] revealed that the only organic compounds measured
?f%its were butyl benzyl phthalate (0.004 mg/wet kg), pyrene
(0.001 mg/wet kg), and PCB 1254 (< 0.001 mg/wet kg).

The Tow PCB ¢ ns reported by the applicant are considerably

A

less than concentr 0ns rep rted in other studies of New Bedford Harbor.

ifa]] station. Other quahog sampies

collected in 1976 from the general vicinity (Stations 23 and 24 in

application Figure XVII-7) had PCB concentrati 0f: 0.41 to 0.44 mg/wet kg.

Although these concentrations are cons

rably higher than concentrations
reported for quahogs in the applicant's ._,éthey are well below the FDA

Action Level of 5 mg/wet kg.

Other marine and estuarine species in the N§¥ area have PCB

concentrations which have resulted in the closure of theigrea to the taking

of scme commercial and recreational species (see Commerc’ and Recreational
Fisheries subsection above). Highest tissue concentrations are reported
from the Acushnet River and inner harbor, areas near the previcus point

sources of PCBs.
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The applicant recognizes the PCB contamination in the area and provides

Buzzards Bay. Ho

application, Kolek

analysis of effluent samples c¢
effluent concentrations of 10 u§E

mples. Thus, in 1979, substantial

effluent. These observations, in combination with the abserved PCB sediment
contamination near the outfall, suggest é%
discharge may be contributing to th
shellfish. It should be recognized, h
contamination by PCBs are much higher in&%de the hurricane barrier in New
Bedford harbor than near the outfall, and that attrjpugjng observed

contamination, especially in motile organisms, ta¥adividual sources is

tenuous with available data. Following their evaluat :0f past PCB data,
Kolek and Ceurvels (1981) also conclude that "Review of. ghe data collected
to date indicate [sic] that sampling results are insufficient to establish

definitive PCB trends in the biota of New Bedford Harbor."
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Section 7. Bijological Assessment Questionnaire

fo11ow§ BbrYef supportive summary statement. The responses to

Question 7-13. Question 7-12 is not answered

population of marine life?--

The appiicant supplies a

program demonstrated that this commu :%ted no distributional

changes which could be attributed ;? outfall.” In reality,
phytoplankton sampling conducted i hpport of the application is
insufficient for making the required éiP comparisons for the following

reasons:

1. Collection of phytoplankton at only two s ns in the

vicinity of the outfall may not be adequate faria definitive

evaluation of potential impacts of the effluent discharge on
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phytoplankton, since such effects may not be manifested in

the immediate vicinity of the outfall.

ate due to lack of information on seasonal

omission of measurements of primary

qualitative similarity is suggestive of 1nadequate samp' at each station,

especially when stations as close together as Stations Pl:iand P2 had only 50

percent of their phytoplankton taxa in common. The ég@Tﬁcant's assertion

that "no major qualitative differences" existed cannot be substantiated.
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Although the applicant's calculation of chi-square values could not be

. of this evaluation, the applicant states that they

nt differences among the stations in "the unit abundance

ankton groups." The applicant does not give any

:large:

phytoplankton groups at any of the stations that could not be

explained as natural va %bility in the phytoplankton

community."

Examination of the app1icant'g Table xfi15 would seem to corroborate this
assertion, although it should be noted ;patnpepliggte samples and rigorous
statistical analyses would be requi“' '“td“es%imate the statistical
significance of any observed differen ;:h the abundances of major
phytoplankton groups. The possibility %o exists that large differences

occurred between stations in the abundances of individual taxa. Since these

abundances are not reported, this possibility cannot: ‘ored.

Higher total phytoplankton densities in the vic y of the ZID may

only represent a typical onshore-offshore gradient:iin phytoplankton

abundance. The total phytoplankton density reported for the outfall station
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is similar to the density of phytoplankton cells in lower Narragansett Bay

in late summer (Smayda 1958), suggesting that this is not an abnormally high

pmposition and minor differences in overall
stations in the immediate vicinity of the
‘ween these stations and fcur other stations,

in Nasketucket Bay and a station near the site

of the proposed outfall. Certainly, more extensive sampling would be

required to determine whether : observed trends 3ire statistically
significant and whether they oc

the data currently available,

effluent discharge has interféred with the protection and propagation of a

BIP of phytoplankton.

Eéntion that the zooplankton

sampling program demonstrated thaggtmis community "exhibited no

Zooplankton--It is the applicant

distributional changes which could be attributed to the outfaii." In

reality, this sampling program was insufficient foz&makingﬁthg required BIP

zooplankton characteristic of this biogeographic zone.
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Particularly lacking are estimates of both within-station

and seasonal variability.

stations with the control stations in Nasketucket Bay of

dubious significance, si depending upon the tidal stage,
the control stationsimay bave been more influenced by
inshore or offshare | *&gn the corresponding stations

in the vicinity of fﬁeyexisfﬁng and proposed outfalls.

Due to the extremely limited zoopl ton-sampling program (one sample

at each of six stations), the applicant .ﬁysions should be regarded as

étion on within-station and/or

very tenuous. In the absence of inf

seasonal variability, statements in Appendix XI of the application that

1yodiver se community"

"Diversity values within this range indicated a fai

and that the "spread of values was not great”enei h to indicate an

appreciable difference among the stations" cannot b en as conclusive

zooplankton communities.
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Comparison of the applicant's zooplankton data with data on copepod

abundances:in:Buzzards Bay (Anraku 1964) and on zooplankton in Narragansett

communities.

Benthic Infau fThe applicant states that:

“Al1 benthic community parameters indicated changes in the
outfall area. The effect énd to extend at least 25 m from
the outfall. A location ; stant was not affected. It was
concluded the zone of dégradatibﬁ3¥or the benthic community was

less than 640 m from the outfall." .

The conclusion reached in this evaly _”ﬁs that the data provided in

the application are inadequate to defini §1y demonstrate that the existing

discharge has not and will not interefere with the protection and

propagation of a benthic BIP. Potential limitations: gf:the applicant's

benthic studies include: a) the possible lack of ;+sa@ ng étation within
the ZID, b) the small sample size used for enumeratiom:9f benthic species,
¢) the lack of an assessment of seasonal variationi gpd d) the use of
questionable data reduction techniques prior to application of cluster
analysis.
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Despite these limitations, several tentative conclusions were drawn in

this review;.hased on the applicant's study:

;g parameters at other inshore stations farther

iarge and at possible reference sites in

2. The existing discharge appears to cause a major

reorganization of ben 3 community structure near the

outfall [i.e., within aNout:167 m (548 ft) from the outfall

according to station 1tes given by the applicant].
This reorganizationfﬁa§ reflect the existence of a community
which has passed the "peak of opportunists” defined by

Pearson and Rosenberg (1978).

3. The existing discharge does ét appear to cause major

changes in benthic infaunal comﬁunities beyond the ZID at

distances greater than and equal to about::600:m:{2;000 ft)

from the outfall.

those expressed in this evaluation. However, it is important to note that
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the applicant has not explicitly defined a BIP of benthic infauna for the
existing outfall area. The clustering of Stations B17-B20 in Nasketucket

Bay with:."offsh re* Stations B3, B7, B8, B9, and B15 in Buzzards Bay is

The applicant initially designates Station Bl7 as

a control station for the existing discharge. However, the applicant

outfall with the inshgre.grgip (Stations B4, B6, Bll, B12, B13, and Bl4) in

“#€al comparison of Stations Bl and B2 with the
Thus, it is unclear whether the applicant
considers benthic fauna at the inshore sites or at Station B17 to represent

a BIP for the existing outfall 1 Pﬁ'on. It was concluded in this review

that data included in the app on are insufficient to document the

existence of control conditigns at any of the sites where sampling was

conducted.

Rocky Intertidal--In response to n, the applicant states

that: "Studies conducted on...int 'ficommunities exhibited no

ﬁuted to the outfall.”

distributional changes which could be at

It was concluded earlier in this evaluation that:the studies cited are

inadequate for an assessment of impacts on inte:  communities

potentially caused by the existing and proposed dischaége . The intertidal

studies did not adequately define an intertidal BIP% cause of limited

identification of species. The applicant failed to provide details of
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procedures used to sample intertidal fauna, so that the reliability and
accuracy of the results are difficult to evaluate. The sampling procedures

icant to determine percent algal cover were inadequate for

on of mean percent cover even for the most abundant

macroalgay: Fucusiwasiculosus.

Fishes--The applicant responds that the fish survey indicated "no

distributional ch jch could be attributed to the [existing]

outfall.” This i

easonable conclusion based upon the limited fish

survey conducted by:the a ‘cant. The 1-day survey in August, 1979, cannot

the major indigenous fish species occurring in New Bedford Harbor. The

mited fish data no conclusions can be

applicant states that “"Based on ti

drawn in regard to species atithe iarious stations." Therefore, the

available information is in nt to conclude that the existing
discharge has not adverse]y‘?mpacted'fﬁe New Bedford Harbor fish fauna.
However, the species which were collected during the survey are

Massachﬁ%etts coastal fish fauna

representative of the indigenous southe

during August.

The applicant predicts that the relocated outfall with improved

effluent treatment will have a minimal impact of:fishesi:: However, the
applicant did not provide sufficient information to permit: an evaluation of
the indigenous fish community at the proposed outfal raw] Station F14

of the proposed

outfall; however, it appears to be located approximately 1.2 km (0.8 nmi)
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northwest of the proposed site. Furthermore, the wide depth zone sampled at
F14 and the absence of information on the substrate at the proposed site

precludes:a:determination that fishes collected at F14 are representative of

urring at the proposed outfall. Therefore, without

additiob ion regarding fishes at the proposed outfall location, an

indicated "no dis
[existing] outfall;
Timited shellfish sufyey conducted by the applicant. This survey cannot be

employed to elucidate in detail the spatial and temporal distributions of

the major indigenous shellfish spﬁ 13 in New Bedford Harbor. The applicant

states that "Results from the drédge:are inconclusive with regard to effects

of the [existing] outfall on tﬁé ahor [Mercenar1a] population." The major

drawback of the shellfish survey Wwas unehua] sampling effort at the various

stations. It is unclear whether stations_where ]arge numbers of individuals

were collected represent areas of high iwty-or'whether the large catches

there are simply an artifact of extended

The applicant could not demonstraté.that the shellfish community at a

station, SF5, in the vicinity of the existing d1scharge*w&SHs1m11ar to the

one encountered at the designated control site, SFil. stat1ons located

beyond the existing ZID (SF4, SF20) and in the vici y of the proposed

outfall (SF14) and control (SF15), little similartty:was noted. The

shellfish data collected by the applicant are inadequate to reasonably
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evaluate the impact of the existing or proposed discharges on the indigenaus
shellfish community. of New Bedford Harbor. However, the species which were

collectedare tynical of those expected in New England coastal waters.

existing ZID. The applicant dESCribes*étation P1 as being “within the ZID"

and Station PZ as being "immediately beyand. th

ZID." As discussed in

§gvaluation, there is some

greater detail in Part B, Section 6 Th

uncertainty regarding the exact rela iﬁ of these stations to the

position of the existing outfall; accor gé to station coordinates given in

Table XI-1 of the application, Station P2 is actually closer to the outfall

than is Station P1 [76 m (249 ft) vs. 167 m (548: This apparent

vailable in the

application; it is, however, of relatively 1litt] onsequence since

jater and are not

phytoplankton are carried about by movements of th

permanent residents of any given location.

247



The two stations in the vicinity of the existing outfall had only 41 to

57 percent.@f:their phytoplankton taxa in common with the four other

ng samplied by the applicant. While both conclusions were

present. Since they were not present i

severe eutrophication is not suggested.

Judging from the limited data av;

density in the immediate vicinity of the existing outfall did not appear to

be unreasonably high. This and all other c¢on

hdloutfa11 must

phytoplankton populations in the area around th ex St

remain extremely tenuous until a more definitive phytoplankton sampling

program is conducted.
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Zooplankton--The applicant's statement that the zooplankton community
"exhibited no distributional changes which could be attributed to the

outfall*:

fly implies that the applicant contends that zooplankton

within ihe existing outfall are not different from those that
would iccur in the absence of the outfall. The applicant
collected ingle zooplankton sample in the immediate vicinity of the

existing ZID, and it is not clear whether the net was towed within or
immediately outsid
zooplankton are ca

permanent resident

While the Shannon-Wiener diversity of the zooplankton collected near

the existing outfall was slightl) her than that of the sample collected

at the corresponding contro (2.89 vs. 2.80), the zooplankton

communities were markedly diffé gh- s evidenced by the separation of the

existing outfall sample from™all five other samples in the applicant's

cluster diagram (Figure XI-8 of the application)... Although the generation

of this dendrogram could not be verified:as part-of this evaluation (see

Part B, Section 6 above), it seems 1j c:fhat the uniqueness of the

ndance of larval barnacles and

existing outfall sample was due to th
gastropods there, as suggested by the abblﬁcant. While it is doubtful that

an increased abundance of these forms would be ralated: toithe effluent

discharge, it does open the guestion of the compara5§11t f the outfall and

"control" stations, where the abundance of these foé iwas considerably

,,,,, ludes testing the

lower. The lack of replicate samples at each station é

significance of any observed differences in abundance, however. Certainly a
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more comprehensive sampling program would be necessary to state definitively

that the existing discharge has not altered zooplankton communities in the

squtfall,

ﬁa--The applicant indicates that "Species richness, faunal
;ity for benthos were depressed...at stations within and

As discussed earlier in this evaluation, it is
pplicant sampled benthic infauna within the ZID.
: é existing outfall, Stations Bl and B2, are

and 67 m (220 ft) beyond the ZID boundary,

existing outfall. Limitatior§ 0f thé applicant's sampling procedures and
study design preclude a definitive assessment.of. impacts within the ZID.
The applicant's positive response Q@%%tion 7-2 seems appropriate

even if Stations Bl and B2 were beyond ID. In most instances, impacts
on benthic infaunal communities caused by.a-sewage discharge are expected to

be greater within the ZID than beyond the ZID.

Rocky Intertidal--There are no intertidal habitats within the ZID of

either the existing discharge or the proposed discharge.:iThus, Question 7-2

does not apply to intertidal communities.
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Fishes--The applicant again responds that the fish survey indicated “no

distributional..changes which could be attributed to the [existing]

does not suggest a

site. It is possihie th:

y items. Additional investigation is

r fish species are attracted to the

outfall. Therefore, it is n le to conclude that the existing

the ZID of the proposed discharge.

sufficient data are not available to ché terize the fish community at the

proposed outfall., I[f fish are being attracted to the existing discharge, a

h

similar situation may occur at the proposed sitewT fore, additional

data are required to adequately evaluate the paten {ﬁbacts of the

propased outfall on the indigenous fish community.



Shellfish--The applicant again responds that the shellfish survey
indicated "no distributional changes which could be attributed to the

This is not a reasonable conclusion based upon the

[existi:

combined in the SE
differences exist:
beyond the ZID. Iﬁu :

has not altered the shellfish community within the ZID.

The applicant predicts tha located outfall will have a minimal
impact on shellfish within th . As indicated under Question 7-1,
sufficient data are not avaitible tofcharacterize the shelifish community

within the ZID of the proposed outfall, .  In.the cluster analysis, little

similarity was noted between Station SF in--the-vicinity of the proposed

outfall, and Station SF15, the referenc z;jn Nasketucket Bay. Without

further information on the nature of the:

proposed outfall ZID, no conclusions may be made regarding potential

impacts.
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Question 7-3. Are there differences between biological communities beyond

the ZID and in control areas?--

supplies a positive response to Question 7-3.

Ph&gaﬁzanktanf-The applicant indicates that no impacts of the existing

effluent discharge on phytoplankton were detected. With regard to an

ifferences in the structure and function of

outfall to detect an effluent-related e
would have been more apropriate to have
direction of current flow at intermediate distances from the outfall,

because phytoplankton are carried about by movement

Aspects of the detection of possible outfail-re d effects on the

structure of phytoplankton communities were discussed in response to
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Question 7-1 above. It was concluded that a more rigorous phytoplankton
study would have to be conducted before it could be determined whether the

eff]uentxdischargg had caused alterations in this community,

Fur spects of the phytoplankton community were not studied.

Notably% ‘e measurements of primary production of the phytoplankton,

ory substances. In the absence of direct

of possible enhancement. While i
were not unreasonably high, tﬁ

occur at greater distances fr.

other times of the year, since
3-day period. Inhibition of primary .p

:Ethe absence of direct

H]

measurements of primary production,§ ﬁg is known about possible

inhibitory effects of the New Bedford ef

effluent discharge on zooplankton were detected. As d issed in detail in
the evaluation of Part B, Section 6, and in the respo §§to Questions 7-1

and 7-2 above, the extremely limited nature of the q1ankton sampling

program renders the appiicant’s conclusions very tenuous. With regard to
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differences in the structure and function of zooplankton communities beyond
the ZID, the paucity of sampling locations beyond the ZID and the failure to

note the:stats f the tide at the time of sampling make it difficult to

uch differences actually occur. Sampling would have to

benthic infauna for the existing discha'rge area. Based on the results of

the applicant's benthic surveys, it appears that:th: gging discharge

biogeographic zone. Without verification of the appl:

more intensive survey, this conclusion must remain tentative.
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Rocky Intertidal--Although the applicant recognizes impacts on benthic

macrofggnawwa sed by the existing discharge, the applicant indicates that

“no oth impacts on the other communities were detected in the

"

distribﬁ ies. As discussed earlier in the evaluation of Question

7-1, theist f intertidal assemblages were inadequate for assessment of

in:the distributional studies." This is not a

immediately beyond the ZID of i ting discharge. Therefore, because

was collected at F5. The applicant does: an explanation for this

large collection of fish. It is possibl&ith ﬁay chance the trawl collected

a school of scup passing through the ex: ing discharge area, or that the

species was actually attracted to the existing outfall site. Further

studies are required to document fish attraction to:the:sxisting outfall.

The applicant predicts that no adverse impacts é he fish community

beyond the ZID of the proposed outfall will occur. Theivat

a provided by the

applicant are not sufficient to substantiate this conclusion. If fish
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attraction is occurring at the existing site, a similar situation may
develop at the proposed outfall. Therefore, additional studies are required

to adequatel; eva]uate potential impacts of the proposed discharge on the

- the distributional studies." This is not a

applicant. Statiorm:SF5 iﬁq: ded the area within and immediately beyond the
ZID of the existingi_ischarﬁé;_ Therefore, because shellfish from both areas
were sampled together, it is not possible to determine if the shellfish

community immediately beyond tﬁf ID has been impacted by the existing

discharge.

and one beyond-ZID site, SF4, were simi wever, this resemblance

appears to be based only upon the abundante“of Mercenaria at both sites.

Station SF20, also located beyond the exi iﬁD, did not cluster with the

former sites, probably due to its lower:igoundance of Mercenaria. Sampling

effort may have varied among these stations, and therefore the species

abundances may be biased. Further data are required

:yermine if the

existing outfall has impacted shellfish beyond the ZID.

The applicant predicts that nc adverse impacu; én the shellfish

community beyond the ZID of the proposed outfall will occur. As previously
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indicated, the applicant did not adequately characterize the nature of the

ity in the vicinity of the proposed outfall. Therefore,

nuisance or toxic species were engpuntered in this study.® Among the marine

phytoplankton, species common: ieved to be nuisance species are

generally dinoflagellate specié jated with red tides. The applicant
notes that species of Gymnodiﬁ%hﬁ andzofﬁbr dinoflagellate genera were found
at all stations, but that they were always_ present in Tow densities and no

‘tides which have caused

toxic species were identified. In New Ei r

5"

Tated with tlooms of Gonyaulax

paralytic shellfish poisoning (PSP) are :

tamarensis, but the applicant doesinot list Gonyaulax among the

dinoflagellate genera identified duringvtﬂe CDM phytoplankton study. Its

absence from the area during the limited duration ofi:ithe:phytoplankton study

does not mean that it never occurs in the area, wae; Red tides have

never been reported from the New Bedford area, and ti'iélosest they have

occurred to New Bedford is in the Falmouth area, approxim@mély 24 km (15 mi)
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from New Bedford on the opposite side of Buzzards Bay?. The extent to which
the discharge of sewage effluents in the New Bedford area will enhance the

growth of  red

tide organisms in the future is unknown.

ta--The applicant does not discuss the possibility that

is increases in the abundance of any benthic species not
charactéFistic of the biogeographic zone in which the outfall is located.

-of:-the data on which the applicant's assessment is

Despite the 1imita;'

Rocky Intertidal--The app]ic'? :

of nuisance or toxic species wefp

intertidal communities at Station Il located directly inshore from the

idered to be nuisance or

existing discharge. These species are:

toxic species.

Fishes--During the fish survey conduc¢ted by the applicant a large catch

of scup was collected at Station F5, apparently located within and

a personal communication (phone) on September 14,

E. McCrone, with Mr. Richard Packard, Mass. Dept. Environmental Quality
Engineering, New Bedford, Massachusetts.
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immediately beyond the ZID of the existing discharge. It remains to be
determined whether the concentration of scup was a chance occurrence or if

this species:is:attracted to the existing outfall. Scup are characteristic

characteristic of southern Massachusetts coastal waters.
Shellfish--The dat :vided by the applicant do not indicate the
presence of unchar shellfish species within or beyond the ZID of

the existing disc

discharge station, SF5, was Mercenaria, an economically important shellfish.

Question 7-5. Have po]lution-rég 't species become dominant?--

The applicant supplies a positive Fésponse to Questicn 7-5,

Benthic [nfauna--The applicant staté

“Benthic communities within the ZiD7and immediately beyond the

ZID (25 m) were dominated by the 6pportunistic polychaetes

Capitella capitata and Nereis succinea, respec¢

As discussed earlier in this evaluation, the applicant may not have

sampled benthic infauna within the ZID of the existiﬁg;discharge. It is

apparent from the applicant's discussion in Appendix XI that “"within the
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ZID" refers to Station Bl. Thus, it is assumed herein that the applicant’s
statement quoted above implies that the infaunal community at Station Bl is

apitella capitata, a species often indicative of organic

arson and Rosenberg 1978). The data presented by the
upport the assertion that C. capitata is dominant within
“the May, 1979, survey, C. capitata was collected at Station

Bl, but it was not a dominant species in the samples. The abundance of

&ijng the August, 1979, survey is not referred to

C. capitata at Stati

by the applicant. By | ﬁtéta was excluded from the cluster and nodal

analysis because i écurré&min less than 10 percent of the total number of

the survey. However, exclusion does not imply that

samples taken durin

Capitella capitata was not abunqaqt at one or more stations, including

Station Bl. (. capitata could h yeen dominant at Station Bl during the

August survey, while occurring Jess:ithan 10 percent of all samples.

The applicant's statement“that Nefeis succinea is dominant beyond the

ZID is presumably based on nodal analysis, which showed coincidence of

*tne*aﬁpﬁication). [Limitations

Nereis sp. with Station B2 (Figure XI-6
of the nodal analysis performed by the é éﬁt were discussed earlier in
this evaluation (Part B, Section 62 enthic Infauna, Statistical

Analysis).] Moreover, Nereis sp. occurred in only one of three replicate

samples taken at Station B2. Again, the applicant:: ‘provide data on
the absolute or relative abundances of each species at ach station sampled

during August, 1979. Without such data, the applica § conclusion that

insubstantiated.
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[t seems unlikely that the existing discharge would be responsible for

domination of communities within or immediately beyond the ZID by

N. succinea: hough N. succinea was found at Stations Bl and B2, it was

also fd d: at "several sites farther away from the discharge, including

ftucket Bay. Communities at Station 20 are probably not

Bl and at several other stations (BQ, B10, and B12) beyond the ZID. Other
studies performed during Novemﬁé":1975, suggest that Capitellidae are
sometimes overwhelmingly domina ;Aipenthic infaunal communities off the

New Bedford coast [Kelly (1”?8 . Table XI-8 of the application].

According to the app]icant‘skMS&, 1§7§f results, Mediomastus ambiseta is

the existing discharge.

dominant in some areas beyond the ZID..of..

M. ambiseta may be indicative of moder ;gorgan1éfpo1lution (Pearson and

&fnéﬁ?tion, it is not possible to

Rosenberg 1978). Based on the availabl

arge causes domination of benthic

infaunal communities within or beyond the ZID by Streblospio benedicti or

definitely determine if the existing di

Mediomastus ambiseta.

Rocky Intertidal--Although the applicant recognizesithe occurrence of

opportunistic benthic species near the outfall, the applicant states that

“No other dense populations of pollution resistant species from any of the
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communities studied were encountered." It was concluded earlier that the
applicant's intertidal studies are inadequate for assessing impacts of the

existing:

je. Nevertheless, these studies suggested that Balanus

balanoiges: and ‘Ficids vesiculosus are the dominant faunal and floral species,

respecti

existﬁ 1. These species are not considered to be

of limited distribution?--:

The applicant supplies a negq;iye response to Question 7-6.

Fishes--The applicant does:iint

indicate the location of important

spawning, breeding, or foraginéE;reasg_br the major indigenous fish species

in New Bedford Harbor. It i$ Tikely that such areas do exist within the

The

harbor; however, no information is avaj _these locations.

applicant does not present the weight ab
which were collected. Therefore, it i$§

juvenile or adult fishes utilize the harﬁ

Acushnet River by way of New Bedford Harbor.

Without additional information, it is not possil to determine the

impact of the existing or proposed discharges on important fish habitat

areas.

263



Shellfish--It seems 1ikely that the existing discharge has adversely
impacted:economically important shellfish beds within New Bedford Harbor.

The di

contami

other ources remain to be quantified. As a result of this

contaminatijon. However, low levels of PCB in the effluent of the proposed

discharge could cause shellfish:

Question 7-7.

been noted?--

these data, the

previously recorded in New Bedford harbor?, Based

d personal communication (phone) on September 8, 1981, by Mr. M. Griben with
Andrew Kolek, Massachusetts Division of Marine Fisheries, Sandwich, MA.
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existing outfall does not appear to be a disease epicenter for fish within

r. It is reasonable to assume that with improved treatment

New Bedfo

Bedford Harbor.

Question 7-8. Is

material in marine

The applicant acknowledges % nalyses conducted on shellfish tissue

for trace metals and organics: tﬁat bicaccumulation is occurring.”
Although the applicant's studi&§ indicated that several metals (e.g., Cr,

Cu, Ni, Zn) occurred at higher concentrations in shellfish samples near the

outfall when compared with surround ‘»afeasﬁ the studies were so
superficially described that the resu1t§ 'ﬁg;be relied upon to provide a
definitive demonstration of 1ncrease& oaéEumu?ation at the existing
ocutfall. MNotably lacking are descripti&hS'of tissues analyzed and species

h

ameters were

collected at each station., If it is assumed thgt

consistent among stations, then the data do suggestibf
existing New Bedford outfall. The potential for biocaccumulation near the

outfall is also indicated by the CDM sediment survey levated sediment
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concentrations of several metals and PCBs were detected at two stations near

the outfall,

near the existing and:proposed discharges.

The results of the applicant's PCB analyses are contradictory, however,

to other data from the area, whin dicate elevated PCB concentrations in

several marine organisms thr New Bedford Harbor, including the

vicinity of the existing outfat

No tissue samples from the immediate..vicinity of the existing outfall

have had PCB concentrations exceeding th A-actfon level of 5 mg/wet kg.

This may be due to a lack of sampling ef iii the outfall station [e.g.,

Kolek and Ceurvels (1981) present data f

only one quahog sample from the

outfall station]. Quahogs also contained relatively low PCB levels when

compared with other organisms. Lobster, Americanigely softzshelled clam,

eXféting outfall,

and flounders were not collected for PCB analysis near €
but the organisms had relatively high PCB levels (1ncf ng many exceeding

the FDA action level) throughout the area.
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Question 7-9. Have there been any adverse effects on commercial fishes?--

very limited description of commercial and
No discussion is provided on

e fisherias or the productivity of important fish stocks.

the magnitude of th

The spatial distributions of the fishery species within the harbor are not

described by the applicant, | are spawning areas of the species

identified.

Harbor. The existing discharge has likely.cantributed to the high levels of
coliform bacteria within the harbor, : ¥lted in the closure of

shellfish beds.

PCB contamination has resulted in the closure of large areas of New

or shelifish,

t indicates that

crustaceans, and bottom-feeding fish.

The applic
currently only trace levels of PCBs occur in the effi i of the existing

discharge.
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The applicant predicts that, while trace amounts of PCBs may be

discharged at the proposed site, no adverse impacts on fish or shellfish

should eccurs

0 data were provided to substantiate this conclusion.

Should:

adversely impact shellfish. This is a reasonable assumption.

® high levels of coliform bacteria, and therefore not

In conclusion

and coliform bacte

contamination on fishery resources warra r investigation prior to

concluding that no adverse effects will

Question 7-10. Has there been any rect

I: of mass mortality of fishes or

invertebrates in the area?--

{4h: or invertebrates

have been reported from the area or were detected during the current study."
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However, mass mortalities of menhaden have occured inside the hurricane
barrier of inner New Bedford Harbor during 1976, 1977, and 19782, Such

kills ware:t

restrictions on the consumption of shellfish, have not occurred in the New

Bedford areab,

@ personal communication (phone) on Septé §§1981, by Mr. M. Griben with

Andrew Kolek, Massachusetts Division of : tne Fisheries, Sandwich, MA,

b personal communication (phone) on September 14, 198% §by Dr. L. McCrone

with Mr. Richard Packard, Massachusetts Department of onmental Quality

Engineering, New Bedford, MA.
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Question 7-11. Have any other adverse ecological impacts been noted?--

Thewappticﬂn; supplies a negative response to Question 7-11.

Information acquired as part of this evaluation strongly suggests that

New Bedford Harbor, including the vicinity of the:géx

" bacteria and PCB

contamination {see Commercial and Recreational Fisheries subsection of Part
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B, Section 6 above). The sources of the bacterial contamination include

both combined sewer overflows and the existing sewage outfall. The sources

ons in the New Bedford sewage effluent. In addition,

above). It seems likely that the New Bedford sewage discharge has

present adequate i

relative to other potlutan

Due to the severe widespread_contamination, New Bedford Harbor should
be considered stressed. Somewha 'prising]y, however, Kolek and Ceurvels

(1981) reported that:

"We have observed no ovart effects of PCB uptake on marine
organisms in the area, even though some contained PCB levels

swfnspeétion revealed no

exceeding 100 times the FAL. G

abnormalities or indications of di “symptoms in any of the

animals sampled and/or observed

asonal development of the
reproductive organs of the finfiéﬁ examined appeared to be

normal."

Nevertheless, removal of the sewage discharge from its éSent location can

3. overt effects to

only improve the stressed conditions. Even if there ar
be mitigated, reduction in at least some of the inputs of the various
pollutants may hasten the recovery of the system.
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There remains, however, some question over whether the receiving waters

in the wiginity.of the proposed outfall should be classified as stressed.

the Federal Action Level have been collected at a station beyond the

e proposed outfall. Additionally, Stoffers et

based on copper concentrations.

Any further

Question 7-13. ovement eliminate adverse ecological

impacts attributable to the existing discharge

The applicant originally supplied aé %é response to Question 7-13;

however, in a letter from the Major i the city of MNew Bedford, John

A. Markey, to the U.S. EPA 301(h) Review Group, dated January 2, 1980, the

response was changed to an affirmative one.

Phytoplankton--The applicant does not refé specifically to
_épparent from the

responses to Questions 7-1, 7-2, and 7-3 that the applicant believes that
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phytoplankton have not been adversely affected by the existing discharge.

Hence, the applicant probably contends that there is no adverse ecological

pplankton to be efiminated by the proposed improvement.

n detail in the evaluation of Part B, Section 6, and in

7-2, and 7-3 above, the phytoplankton

- Questions 7-1,

‘made. Nevertheless, if there are presently

appears likely that the potent1a1 for adverse impacts on phytoplankton at
the site of the proposed d1scha : would be markedly less than at the

existing discharge site, due to .gfe * anticipated dilution at the proposed

site,

The failure to investigate possibhle enhancement or inhibition of

primary production by the existing dis rge~1s-éfserious omission which

precludes accurate prediction of such effag at the proposed outfall. The

hrface depths during periods of

restriction of the effluent plume to s

maximum stratification should reduce the likelihood of enhancement or

inhibition of phytoplankton primary production at: the proposed

outfall, but it is impossible to predict what w111 happen dur1ng periods
when stratification is insufficient to restrict th fluent plume to

subsurface depths.
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In summary, too little information is supplied hy the applicant to
verify either its prediction of lack of intereference with the protection

and prqpagatinnmaf a BIP of phytoplankton, or its prediction of a lack of

hat the applicant believes that zooplankton

‘ected by the existing discharge. Hence, the

hat there is no adverse ecological impact on

zooplankton to be eliminated by the proposed improvement.

As discussed in detail in t iluation of Part B, Section 6, and in

the responses to Questions 7 2 above, the zooplankton sampling

program was so limited in scope that o definitive judgment can be made

regarding possible adverse impacts of the.exi

ing..discharge on zooplankton.

Nevertheless, it appears likely that t he #l for adverse impacts on

éﬁérge woulc be markedly less

Zooplankton at the site of the prbpose

than at the existing discharge, due to the: greater anticipated dilution at

the proposed site. However, too little information is supplied by the

applicant to verify either its prediction of lack of:intereference with the

protection and propagation of a BIP of zooplankton,

s prediction of a
lack of differences in the structure and function the zooplankton

community beyond the ZID,
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Benthic Infauna--The applicant states that:

ine benthic community as well as other communities will

affected, even within the Zone of Initial Dilution

improved discharge/diffuser location. The

and that:

“the spatial extent of the degraded area will approximately be

within the ZID., Within tﬁ 1D area, the indigenous benthic

ome species may be eliminated

community will be disturbe
as others become estab]f’ he net effect will likely be
some measureable decreaﬁ%“1n benth%c standing stocks within this

area,"

While the applicant predicts that a “degraded ::éa" may occur within the ZID
of the proposed discharge, the applican ;Tso maintains that the proposed

discharge will not interfere with a BIP beydnd the ZID.

The applicant fails to provide a theoretical or pirical basis for

predicting that settling rates of effluent solids, whic predicted to be
less than natural sediment deposition rates, will result minimal impacts

on benthic infauna. The applicant does not compare predicted sediment
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accumulation rates due to the proposed discharge with natural conditions.
It is conceivable that under some conditions sewage solids deposition rates

that are:less:than ambient sediment deposition rates could result in adverse

“infauna. Moreover, high initial dilution and prevailing

» as postulated for the proposed discharge by the
be minimal.

The results : benthic surveys provided no evidence that

adverse impacts of ng discharge are limited to the ZID. Rather,

if station coordi

In Appendix XI, the applitant co Séres the proposed discharge with a

the applicant concludes

3

ard discharge will be Timited
luded earlier in this evaluation
that the applicant's prediction of benthic impacts based upon a comparison

tnappropriate.

of the proposed discharge with the Point Loma discharge: is
Thus, the applicant has little valid basis for ghggt ng:that adverse

impacts of the proposed discharge on benthic infauna w{iﬂ be 1imited to the

Z1ID.
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Although the applicant offers a fair interpretation of the effects of
the existing discharge on benthic infauna (see above, Part B, Section 6,

Benthie Infaua), the applicant's prediction of impacts caused by the

is incomplete. For example, although the applicant

the potential for p

the ZID of the prop

accumulation rates and impacts:of~benthHic communities cannot be postulated
at this time, but it seems TfKely that completion of primary treatment

facilities and relocation of the outfall. wi itigate some effects of the

existing discharge. Based on the avail
to predict the extent to which the pr

possible adverse impacts of the existing

t's on benthic

communities, the applicant states that "It is pred d for the other

communities living in proximity of the proposed improved:outfall, that there

will be minimal impact and limited to the ZID." e no intertidal

habitats are found in the immediate vicinity of the proposed diffuser, the
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applicant's statement implies that there will be no impact of the proposed

discharge on intertidal communities.

However, the applicant's assessment of intertidal impacts caused by the

11 be located farther from intertidal
- it seems Tikely that any impacts of
ommunities will be less than those
Based on the information
provided by the applicant, however, it._i icult to determine if the
proposed outfall improvements and reloca ntirely eliminate adverse
impacts of the existing discharge on in 5¥§communities (if any adverse

impacts presently occur).

Fishes--The applicant predicts that "for theigt communities [with

the exception of benthos] living in proximity of (e proposed improved
outfall,...there will be minimal impact and ]imiteé to the ZID." The

applicant does not specify the types of impacts which ﬁi necur to the fish

community within the ZID of the proposed discharge. The nature of the fish
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community at the proposed site is not adequately characterized by the

applicii sh attraction is occuring at the existing discharge, a

similaﬁ: nay develop at the proposed outfall. Furthermore, the

.address the consequences of potential PCB contamination

app]icaﬁi oes

hery-resources in the vicinity of the proposed site. It is

applicant does not specify the types

shellfish community within the ZID of th
the shellfish assemblage at the p

characterized by the applicant.

However”

Harbor have been contaminated by PCBs and coliform bacter While improved

treatment should reduce coliform bacteria levels at the: proposed site, PCBs
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may remajn.a.pcoblem. Therefore, it is not evident that the shellfish PC8

contami

elimina

lems in the vicinity of the existing discharge will be

‘at the proposed site.
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Section 8. Recreational Impact Assessment

Identi fix

f Recreational Activities--

(] Swimming and wading

¢  Picnicking and other beaghigctivities.

The location of some of these~activities~is shown in Figure 27.

The applicant identifies generé reference sites with similar

recreational activities along the coasti f: Massachusetts. As with the

New Bedford area, beaches and recreationé reas that are in close proximity

to large urban populations reveal polfufion impacts on recreation. The

pollution which has adversely affected some recreational:: “Fvities in the

New Bedford Harbor area cannot be entirely attribu ;to”the existing

effluent discharge. The applicant predicts that ext ibn of the outfall

will eliminate the contribution of the discharge to the fb]em in the harbor

area.
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Figure 27. Recreational activities near the existing and
proposed New Bedford, MA, plant outfalls.
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The applicant does not provide any information on the extent of

recreational::agtivities in the area in terms of the number of boats moored

r shellfish harvested. The location of swimming and

The applicant states that the h 'f‘ng of clams is currently

restricted in some areas due to high jiform bacteria counts and the
presence of PCBs. The State Department 5? Environmenta} Quality Engineering
(DEQE) attributes partial responsibility for the c1gsurertcwthg existing New

Bedford outfall and the lack of reliability of the 1o reatment plants.

In 1977, DEQE (according to the applicant) issued a warhifg that it was not

advisable to harvest and consume shellfish, lobsters, éfiany bottom-feeding

fish in some areas off New Bedford due to high PCB levels. As discussed in
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the Commercial and Recreational Fisheries portion of Part B, Section 6 of
this evaluation, the Massachusetts Department of Public Health (MDPH) not
DEQE, issued:the warning. In 1979, MDPH closed several areas near New

Bedford:due to-gbserved PCB levels. Elimination of PCB use by industries in

the se

howeve

MDPH issued a warzv

discharge.
consuming of lobsters and botfg . The Department of Public Health
reas of Buzzards Bay in 1979 due to
PCB Tevels. The inner harbdr irea is“tlosed to the taking of all fish,

shellfish, and lobsters. The outer harbor..area,.jincluding the vicinity of

the existing discharge is closed to th esting of bottom-feeding fish

and lobsters. In the adjacent area of

f?ﬁds Bay (but inshore of the
proposed discharge), taking lobsters ¥$iprohibited. Vo other federal,

state, or local restrictions have been pfaééd on fish or shellfish,
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Limitations on Toxic Substances in Edible Fish and Shellfish--

nt identifies the toxic pollutant limitations set by the

5%nistration (FDA), but does not address whether these
ged in organisms near the existing outfall. Studies of PCB
Eé:‘have shown that FDA limits are exceeded in some organisms
(Kolek and Ceurvels 1981), and indicate the need for further examination of

the problem. Simi¥

iprojections of compliance with the FDA limits
are made for the ara :5roposed discharge. No other limitations are

known to exist.

Impacts on Recreational Beoating and Other Water-Related Activities--

.existing outfall has had no adverse

The applicant indicates thé R

There has been only one beaché%fbsure“iﬁ the past 10 years, and it was not
due to the effluent discharge. East Beach..in New Bedford was closed due to

high coliform bacteria counts resulting

which discharged raw wastewater near the

No restrictions have been placed on any water-co
beach activities due to the New Bedford treatment plant
chlorination occurs as necessary, the new outfall should also cause no
limitations on beach use.
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Discharge Compliance with Water Quality Standards--

state waters. Because the New Bedford plant is not currently operating

properly, these m andards are not being met. According to the

applicant, once ﬁ ment plant and discharge improvements are

completed, all stai
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PART C - DESCRIPTION OF MONITORING PROGRAM

Section:l.:-Biglogical Monitoring Program

: gram. As discussed 'n detail in Part

pplicant has not adequately assessed

.......

‘“omission of measurements
of primary productivity and/or communi ﬁéss, and too few stations in

the vicinity of the existing outfall.

(or potentially toxic substances) in the sewage effluent., In addition, the
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applicant should conduct phytoplankten sampling at the site of the proposed
outfall both before and after initiation cf effluent discharge through this

outfall;uoWithisampies collected both before and after diversion of the

éw outfall, the applicant should be able to document any

.fﬁény phytoplankton enhancement which
Because measurement of
chiorophyll a concentrations alone w11 evaluation of possible

piytoplankton, it will also be

inhibitory effects of the sewage effluent

necessary to conduct simulated in situ méf urements of phytoplankton primary

productivity.

Bimonthly sampling woulid be required for adequ e assessment of

outfal? related effects on the phytoplankton, although m hly samples would
be preferable. Sampling should especially occur durxn ériods of minimum
stratification, since this is when the effluent plume may be expected to
surface at the site of the propesed outfall.
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Sampling stations should be located at varying distances both upcurrent

from the outfalls in order to compensate for possible lag

of phytoplankton
application. The pa imete

necessarily be lim_,,'

species richness, chlorophyll a concentrations, and primary productivity
Tevels.

Sampling Stations--With th ation presently available, it is not

possible to specify precise'sampliﬁg station locations. The applicant
should consider the direction of current flow when deciding on these

locations. Stations should be positionedijust-upcurrent and downcurrent of

the ZID boundary at each outfall.

Einot necessary to sample
phytoplankton within the ZID since theéQ mall cells are advected through

and beyond the ZID by movements of the water, Additional stations should be

located approximately 500 m (1,640 ft) and 1,000 m::{:3,28

downcurrent from the ZID of each outfall. Samp]ingxéhog nga be conducted

at two reference stations: one located east of West I[sFard in Nasketucket
Bay in a similar depth of water as the existing outf% , and one outside

Nasketucket Bay in a similar depth of water as the proposed outfall. The
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latter station should be at least 8.0 km (5.0 mi) northeast of the proposed
outfall, so that it would not be expected to be affected by the discharge of

.. and so that it may serve as an adequate control for

Sampl

...'édures--Sampling procedures should follow recommendations

of Stofan and Grant (1978). Sampling depths should be selected to

correspond with fi ., 100 percent, 50 percent, 25

Extinction

samples for analysis of phytoplankton parameters. Replicate samples should

be collected and processed separaér “to facilitate statistical analysis.

Chlorophyll a concentratig

be determined either fluormetrically

or spectrophotometrically, altthough—th

e former method, if used, must be

standardized against the latter method. _In addition, the water should be

Foductivity (UNESCO 1973), and a

mic analysis. I[f samples are

used for simulated in situ measurements Z
subsample should be preserved for 1ater§
also taken for the analysis of di? lved oxygen and/or ammonium
concentrations, it may be possible to defermine the location of the effluent

plume and estimate where the greatest impact onup ankton may be

expected to occur.

n to an accurate

The applicant should give considerable atten

qualitative and quantitative analysis of the taxonomic samples. Technigues
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utilized should follow recommendations described in detail in Sournia

(1978).

sampling::s: 3, depths, and dates. For chlorophyll a, primary

Zar 1974). Counts:igf: - fgua1 species and/or total cell counts at each

ncluded in an ANOVA design. Because ANOVA

all other stations.

Comparisons among years or dis rge periods (before or after

initiation of discharge through the new outfall) can be accomplished by

one-way ANOVA or a nonparametric analog such as the:Kruskal-wallis multiple

comparisons test (Sokal and Rohl1f 1969).

Species composition data should be subjected toéi ster analysis for

classifying algal communities by station locations, depths, or both [see
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examples in Boesch {1977)]. Given only information on species presence or
absence, Boesch (1977) recommends use of the Dice or Jaccard similarity

coefficienti ulf counts of individual species are determined, a quantitative

ing outfall and the reference station in

comparisons of interest will be conditions in the vicinity of each outfal

before and after initiation of sg% _g;discharge through the new outfall.
Zooplankton--

The applicant does not propose moni oplankton communities as
part of the biological monitoring progi is not recommended that
zooplankton be monitored unless result pfe phytoplankton monitoring
program suggest that the existing o

significant adverse effect on planktonic'brganisms.

Benthos--

an improved, relocated discharge. Quarterly biological monitoring is
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required at the existing discharge site and at the proposed discharge site
under the 301(h) regulations. Monitoring at the existing discharge site

should gpntinue until that discharge ceases. Monitoring at the proposed

monitoring the effects of the existing discharge will be located "within and

beyond the ZID, at the reference 2 utilized in the 301(h) demonstration

é

and near the harbor mouth..."

ns 1, 2, 3, and 4, respectively, in

Figure 28).

The applicant's proposed locatio) tation within the ZID is

”Eft) from the outfall. Since
the ZID of the existing discharge has am:t
calculations performed during this eva]dai%on, Station 2 as proposed by the

applicant would be more than 190 m (623 ft) from th;“'

station. Station 2 should be repositioned just beyond

the existing discharge by perhaps 5-20 m (16-66 ft).
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301(h) APPLICATION, 1979

NAUTICAL MILES

Figure 28. Location of prcposed biological monitoring
stations, New Bedford, MA.
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According to the applicant, Station 3 is located at the same site as
Station Bl7 used in the August, 1979, benthic survey. Al*-hough Nasketucket

Bay appears:to::be a suitable area for location of control stations, Station

3 is lo shallower depth than the existing outfa'l. The applicant

should iéthis reference site at a water depth similar to the

existin ﬁerhaps off a land projection such as Mattapoisett Neck.

exent of community changes. The addi _stations upcurrent and

downcurrent from the outfall would allow rmination of gradients in

community response and overall spatial *ﬁf any discharge impacts, and

would alleviate existing information gap

Tocation of Station 5 in Figqure 28 does not correspoend to the text
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description. From Figure 28, Station 5 is located about 340 m (1,116 ft)
from the proposed outfall, and about 311 m (1,020 ft) beyond the ZID

accordi

1D dimensions calculated as part of this evaluation.
6 is located too far from the outfall to serve as a

Stations 5 and 6 should be positioned within the ZID

n.

the applicant does not so indicate. An exact location for Station 7 is not

given in the applicant‘s figure 5 sampling station locations (see Figure

28). Station 820 is located in about:i13.7 m (45 ft) of water in Nasketucket

Bay. Since the proposed outfa}ﬁ ischarge at a water depth of 16.7 m
(55 ft), Station B20 and présumably“Station 7 are situated at depths

slightly shallower than the proposed djffuser, The general location of

Station 7 in Buzzards Bay appears suitab jor~a~coﬁiro1 station to evaluate

the effects of the proposed discharge, by 'égstation should be relocated
to a more appropriate depth.

As described above for the existing discharge:site; the applicant

should consider locating additional stations near the proposed outfall. One

ul for assessing

the spatial pattern of benthic communities potentiaj: impacted by the
discharge. Furthermore, it is suggested that all sites be sampled to ensure
that the sediments and hydrography are similar.
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Sampling Procedures--The applicant indicates that monitoring will be

he.

existing discharge site "as soon as possible after the

&r" and until the discharge ceases. At that time, the

cessation of that discharge, the :apglicant is urged to continue monitoring,

thereby documenting faunal recov
The applicant proposesQ:&Aco]fééi five replicate samples at each

station using a modified van Veen grab sampler.... The applicant also proposes

to process benthic samples following ods-used in previous benthic

infaunal surveys described in Appen figof the application. The

procedures consisted of washing the ¢ énts of each 0.04 m? (0.43 ftz)

sample through a 0.5-mm (0.02-in) sieve;”fixing the organisms and debris in

10-percent formalin, and later preserving this:materidal: tn 70-percent

isopropanol. Only three of the five replicate samples

organisms identified and enumerated. The remaining sé

The applicant does not indicate what quality control procedures wculd be
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used during sample processing, but states that "Upon request, the applicant
will provide a copy of the Quality Control manual utilized during the
conduct:: monitoring program." The applicant indicates that

i

, pH, temperature, and salinity will be made when the

collected and that tidal stage will also be recorded.

To ensure adequate sample size and quality, it is nerein suggested that

2

a chain-rigged, ",-ftz) van Veen grab or a 0.1-m@ (1.1-ft2)

Smith-McIntyre grab: ysed:for sample collection. As discussed in Part B,
Section 6, five repiicate samples with this areal coverage are often needed

at each station to Ty:assess species composition of coastal benthic

macrofaunal communities. The applicant's proposed sample size [three

replicates totalling 0.12 m? (1
least a factor of four. In 1i ¢
samples per station, the app
analysis to determine the min?&uh numbet ¢t replicates which will yield an

acceptable level of statistical sensiti

Gonor and Kemp (1978) and Saila et al

technigues.

procedures, sample resorting techniques, data transferi methods, taxonomic
verification). Hence, no evaluation of the appliicant’s quality

assurance/quality control program is possible.
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Taxonomic Procedures--The applicant does not describe the procedures to

be followed:in:identifying and enumerating organisms collected in benthic

grab sag
to be Q

eva]uaté‘

. Species composition

° Abundance (number/uni

) Trophic position and biomass ( it area) of dominant

organisms
) Dominance
) Species diversity.

Each of the analyses proposed by the applicant is ag fopriate for the

description of species composition or community structure of benthic

macrofauna, but additional analyses are warranted. A full analysis of
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trophic structure should compare trophic interactions of dominant taxa

between sites, the influence of keystone species (sensu Paine 1969), and the

future cluster analyses and nodal anaiyses

performed by the: it 'should incorporate modifications suggested

earlier in this ev% e Part B, Section 6). The applicant may also

appropriate analytical techniques. The

fully interpreted using availabl formation on the ecology of dominant

species. Such interpretations luminate possible impacts of sewage
effluents. Multivariate techni? h as factor analysis or discriminant
function analysis could also be uséd to identify station groupings by
relating physical-chemical parameters to characterjstics of the biological

communities (e.g., Cooley and Lohnes 197£

Fishes--

will be to assess the status of the commercial and rec
which may be potentially impacted by the discharge. Th ‘oposed plan calls
for fish monitoring to begin at the existing discharge: §§soon as possible

after receipt of a 301(h) modification. Monitoring will be conducted on a
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quarterly basis until the current discharge ceases operation., Duplicate
trawls will be conducted at each of three stations wi*h respect to the

existing:gi

, i.e., within ZID (Station 1), ZID boundary (Station 2},

Thﬂfboundary. Therefore, the applicant should reposition the

Statistical analysis of the monitoring

onparametric techniques.

ed discharge site will be based upon

r thésékisting outfall. Stations will be

the same procedures developed

located within the ZID (Station 5), at the ZID boundary (Station 6), and at

a control site (Station 7) (see Figure é toring w11l commence 1 yr

prior to discharge initiation and con ¢éffor a 2-yr period once the

relocated outfall is operational.

Conceptually, the fish monitoring program propased: by the applicant is

a base requires a

appropriate; however, the absence of an adequate ?ﬁsh;

more detailed, intensive program. That is, the app]icaﬁ - 1-day 1979 study

in New Bedford Harbor and Nasketucket Bay could noti fine the natural

spatial and temporal variabilities associated with the indigenous fish
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community. Without identifying the natural variability of the fish
assemblages, it would be difficult to ascertain whether changes observed
during:t

Therefore, the applicant should optimally design

toxicants in finfishes. These sampling parameters should be included in

The applicant:

and effort data fr:

which may be associated with the presence of the discharge. For example,

fish catch and effort may increas “the vicinity of the relocated outfall

if fish are attracted to the a 5n the other hand, the discharge area

may be aesthetically unappealidj and: h@]ers may avoid it.

A second concern regarding the proposed fish_mon1tor1ng plan is the

location of the reference or control s -~In Appendix XIII of the

application the applicant presents Fi KIII -1 which indicates the

locations of the proposed monitoring s jons. Specific locations for
Station 3 (existing discharge contro])sand Station 7 (relocated discharge

control) are not indicated. The applicant 1ndic er the benthos

monitoring plan that Station 3 corresponds to “the referance site utilized

in the 301(h) demonstration." This is assumed to be Statidn Bl7 (see Figure

20). This benthic control site is located in water shaili

the existing discharge. A specific location for Station 7 cannot be
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inferred from the applicant's discussion. Control stations should be
located in areas where physical, chemical, and biological characteristics

are simil&rvtovthqse which would be expected to occur at -he discharge site

pollution. For a valid comparison to be made between
as simig v6551b1e, other than the presence of pollutants at the
control, Depth and substrate are particularly important in this regard.

nfluenced by these characteristics.

in the vicinity of both the existing and proposed outfalls., This is
required in order that the natuy ariability in the fish stocks may be
differentiated from that p, %al1y induced by the discharges.

Furthermore, the applicant shou}daan empt to locate control stations in

areas where depths and substr:'es aré”similar to those encountered at the

discharge sites.

Biocaccumulation--

The applicant proposes to conduct bioaccumulation studies at both the

existing and proposed outfall sites. The proposed statwan+focat1ons are the

same as for fishes (i.e., Stations 1, 2, and 3 at tne ex1st1ng outfall;

Stations 5, 6, and 7 at the proposed outfall s1t These station

designations suffer from the same limitations as ident fﬁ in the previous

sections.
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The applicant proposes to expose filter-feeding bivalve molluscs in

he bottom. The applicant states that cages will only be

at a point in the

trapping level.

quarterly with 1-mo exposure periods. Twg $:of 10 molluscs each will be

placed at each location. This exposéi
however, extension of the exposure per;og.to 6 weeks to allow for tissue
equilibration should be considered. Other aspects:of: s

selection of test organisms, coliection of concurrght ’meﬁ¥ samples, and

analysis of chemical species are also adequate.
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The applicant states that quantitative data will be analyzed by
parametric statistical techniques such as ANOVA and SNK tests.

“Observational::types of data" will be analyzed hsing chi-square statistics.

- the Kruskal-Wallis test. Chi-square tests (or

collected during the applicant's demersgl: &Fveys should be analyzed

for toxic substances. Appropriate spec xt}d include winter flounder,

lobster, and Mercenaria mercenaria. Such:studies should be :oordinated with

ongoing analyses of bioaccumulation in the New Bedfcrd area (e.g.,

Massachusetts Department of Environmental Quality:f

pginger

""""" ing); however,
special emphasis should be given to the collection and a]}éis of samples
near the existing and proposed outfalls. The use o fficient sampling

stations will enable the assessment of concentration gradients in organisms

such as Mercenaria. With sufficient data the contribution of the New
Bedford sewage discharge to the area-wide contamination can be evaluated.
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Section 2. Water Quality Monitoring Program

presents a receiving water monitoring program for both

oposed discharge sites. Monitoring at the proposed site

yr:before operation of the new outfall. Effiuent and influent

monitoring is not discussed in detail. The applicant states that effluent

he same water quality parameters measured in

fish, other aquatic 1ife, and wildlife;

iry and secondary contact
recreation; and for shellfish harvestt “depuration in approved
areas. For Class SA waters the stat 4issachusetts has numerical

standards for dissolved oxygen, temperat , PH, and total coliform bacteria

and qualitative standards for aesthetics, radioactive and tainting

substances, color, turbidity, total suspended g&li&sq ol

nutrients, and other pollutants (Table 35).

No specific state requirements for receiving water monitoring are

discussed by the applicant.



TABLE 35, MASSACHUSETTS WATER QUALITY STANDARDS
APPLICABLE TO CLASS SA WATERS

These: minfmum criteria are applicable to all waters of the Common-
: ‘ess criteria specified for individual classes are more

Criteria

A1l waters shall be free from pollutants in
concentrations or combinations that:

Settle to form objectionable deposits;
Float as debris, scum or other matter to
form nuisances;

Produce objectionable odor, color, taste
or turbidity; or

Result in the dominance of nuisance
species.

Radioactive substances Shall not exceed the recommended limits of the
United States Environmental Protection
AgencySs National Drinking Water Regulations.

Tainting substances

Color, turbidity, total
suspended solids

0i1 and grease 1
petrochemica1s, and any
qr comb1nat1ons in the water

origin th'ﬁhaximum allowable discharge
concentration is 15 mg/1.

Nutrients Shall not exceed the:  §%éc1f1c limits
necessary to control g ratad or cultural
eutrophication.
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TABLE 35. (Continued)

7. Other constituents Waters shall be free from pollutants in
e concentrations or combinations that:

a) Exceed the recommended limits on the most-
sensitive receiving water use;

b) Injure, are toxic to, or produce adverse
physiological or behavioral responses
in humans or aquatic life; or

c) Exceed site-specific safe exposure levels
determined by biocassay using sensitive

resident species.

B. Coastal and M
are applicable to

For Class SA water

Parameter:: Criteria

1. Dissolved oxygen Shal] pe a minimum of 6.0 mg/1l.

2. Temperature
3. pH

4, Total coliform bacteria

Source: Commonwealth of MassachusettsWater Quality Standards of April,
1978.
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Proposed Program--

Stations 1 and 2 are within ZID and near ZID stations,

the existing outfall site. Stations 5 and 6 are the ZID
boundary and near ZID stations for the proposed outfall site. Stations 3
The depth of water at the reference sites is
"same depth as the outfalls. The reference

ftshore which would minimize effects from other

applicant, but should be added since the state g

3N applicable

itative standards

receiving water standard. Since the state also has
for color, 0il and grease, and nutrients, these paramete i should be added.
The applicant proposes to use statistical tests (e.g¢; ANOVA and SNK) to

determine if significant differences on a monthly and annual basis exist
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between the within-ZID station and the reference stations, and between the

near-ZID station and the reference stations. Data at the other stations

'T;e, salinity, and pH data would be taken by calibrated

probes at 1-m (3-ft) intervals. Details on the kind of probe, the

and bottom with a Van Dorn sampler.

Sampling

the results.

The specific ana]ytica%ﬁﬁroce&
described except to note that the refere
is used. The applicant states that qu;
written but does not include a copy. Ai

report with conclusions would be prepared

Resources for Implementation-- o

Cos'

performed by the applicant or a consultant.

monitoring program and outfall maintenance for 5 years are listed as
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$170,000 in Appendix XXII of the application. No supporting data or cost

breakdown data were included.

The:wastewgter monitoring, as required by the NPDES permit, is done at

stewater treatment plant. No description of monitoring

ion (dilution factor =

1/60).
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Measured After Saltwater

Concentration Dilution Criteria
(ug/1) (ug/1) (ug/1)
1 0.017 0.0087
: 21 0.35 0.030
Copper 310 5.17 4.0
Mercury 0.043 0.025
Cyanide 4,17 2.0

'n and around the zone of

stations. Concentrations of

saltwater aquatic life: cadmium, chromium, mercury, selenium, and silver.

Cyanide also exceeded its criterion. Concentra
sediment samples were notably higher in and nearﬂthe
control stations. Tissue samples in and around
concentrations of metals similar to the control stati

which was generally higher in samples from or near the ZID.
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The applicant believes that the extensive data presented with the

application:shows that the New Bedford outfall is not the only source of

éy, as well as ships that may release wastes into bay

%he direct industiral discharges have reportedly been

rigorous pretreatme

contributor of tox

:control

programs.
Proposed Sampling Program--

The applicant proposes to. §24-h flow proportioned composites of

treatment plant influent and “effluent;~yearly, during wet and dry weather

conditions. Influent and effluent samp 1so be collected during

average flow conditions (+ 10 percent 5’ EY flow). Selection of

sampling days will be on a random numbe ;ialthough the details of the

selection process are not explained.

The sampling program will be conducted annually;

griod of three

years. The nature of sampling and analysis after the Eré'is not stated.

In addition to the sampling for wet and dry weatﬁ _Eand average flow

conditions, the applicant proposes to sample for specific pollutants common
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to certain industry groups. Both influent and effluent samples will be
taken for analysis 10 times per year. The scope of analysis will be limited

rather than be

concentrated discharges) of toxic pollutants to the system. Shock loads may

glyses, conducted two or three times
other than shock loads.

is more likely to occur.

No details on the sampling process i §§ented such as the timing of

grab samples for volatile organic an;vusis, sample preservation, and
scheduling shipments to analytical 1aborator1es. The extent of involvement

of the applicants employees, and those from contr""

aboratories is not

clear either. A standardized approach would he]p to assure Eonsistency in

the collection and handling of samples.



Sample Analysis Program--

The:division of anlaytical tasks between the applicant's laboratory and

of chemicals in wastewater makes thé éiion of compounds, at low

concentrations, an intricate ana]yticaj themistry problem. Even QA data

produced by the commercial laboratory should be collected and reviewed to

become familiar with both the practices employed ang:the:resilts obtained.

Quality control testing is the only mechanism availal :for understanding

the value of data on which important monitoring eva ﬁions and program

decisions are based.
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Data collected by the toxics control monitoring program will be
statistically analyzed to determine if concentrations of toxicants received

reducing. How the data will be managed and interpreted is

itail. However, since only two or three data sets will be

ent to toxics monitoring, and the

of the extent of budget comm;T

feasibility for conducting the is not possible.

317






PART D - LETTERS

The:applicant has included a copy of a letter from the Massachusetts

ollution Control which indicates that a determination of
the poi s of the proposed discharge on other point and nonpaint

sources:
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PART E - TOXIC CONTROL PROGRAM EVALUATION

Section~l~=~€hem1ca1 Analysis

mixed (homogenous
Results of analyse

those performed on:

are presented in the analyses summary shown in Table 36. The chemical

protection of saltwater aguatic Tffe. These substances and the

2 results of several analyses

Also presented with the application:

performed on samples of the receiving wd§ , sediments, and animal tissues.

Excerpts from these analyses are presented in Table 37 to summarize the

results. The higher of the two concentrat1ons 0 cadmium, chromium,

cyanide, mercury, selenium and silver tabu]ated for e rece1v1ng water

exceed the available criteria for seawater (both samp1e§ ported were taken
in or near the ZID, so it is possible that initif dilution was not

complete). High metals concentrations were found in sediment samples in and
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TABLE 36. PRIORITY POLLUTANTS DETECTED IN EFFLUENT SAMPLES
(CONCENTRATIONS IN ug/1)

- Wet Dry
'pllutants Weather Weather

1A ND 1

4y 10 10

6V garbon | achloride - Not Reported -

7V chlorgbenze ‘he 10 10

88 172 - 10 ND

11v 1,1,1- tr1chloroethane 32 17
128 hexachloroethane 10 - ND
13v 1,1- : ND 10
14y 1,1, ND 9
15v 1,1, ND 10
188 b1s 32 R ND i0
208 2- ch]oronapn. dlene ND 1
21A  2,4,6-trichlorg 1 1
22A parachloromepq_creso};; 1 10
23V chloroform (trichloromethane) 10 14
24A  2-chlorophenol 10 1
258 1,2-dichlorobenzene i 10 ND
26B 1,3-dichlorobenzene ND 1
278 1,4-dichlorobenzene ND 1
288 3,3-dichlorobenzidine 1 ND
30V 1,2-trans-dichloroethyle ND 10
31A  2,4-dichlorophenol 1 1
34A 2,4-dimethylphenol 1 1
38 ethylenzene 10 18

398 fluoranthene 1

438 bis(2-chloroethoxy) methane 20
44V methylene chloride

(dichloromethane) 10
48V dichlorobromomethane 20
51D chlorodibromomethane 16
548 isophorone 24
55B naphthalene 25
57A 2-nitrophenol 1
58A 4-nitrophenol 24
59A 2,4-dinitrophenol 20
60A 4,6-dinitro-o-cresol 10
64A pentachlorophenol 10
65A phenol 10
66B bis(2-ethylhexyl) phthalate 25
67B butyl benzyl phthalate 10
688 di-n-butyl phthalate ND
698 di-n-octyl phthalate 1
708 diethyl phthalate 10
71B dimethyl phthalate ND

72B 1,2-benzanthracene
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TABLE 36. (Continued)
76B chrysene 1 1
778 1 1
788 10 10
808 10 10
818 10 10
848 1 1
85V 12 24
86V 22 32
87V 35 25
96P 1 ND
107pP 10 ND
109pP ND 9.3
112P 11 ND
114M Antimony 730
115M Arsenic 30
116 Asbestos (f1brous) ND
117M Beryllium 85
118 Cadmium 150
119M  Chromium 170
120M  Copper 130
121  Cyanide (total) 160
122M  Lead 60
123M  Mercury 0.4
124M Nickel 52
125M Selenium 30
126M Silver 9
127M  Thallium 40
1284 Zinc 21
ND = Not Detected.
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243

TABLE 37.

SELECTED RESULTS OF CHEMICAL ANALYSES OF SAMPLES FROM

SEDIMENT, AND ANIMAL TISSUES

THE WATER COLUMN,

Sediment
Marine Water (mg/kg-dry)
(ug/)
Station Station Beyond

1 2 Z10 210 Control 21D Control
668 bis (2-ethylhexyl) phthalate 20 ND ND NR NR NO NR
678 butyl benzyl phthalate ND ND NO NR 4 NR
688 di-n-butyl phthalate ND ND 1.7 NR ND NR NR
708 diethyl phthalate ND ND 0.3 NR ND NR NR
848 pyrene 6 ND ND NR 0.001 NR NR
1077 PCB-1254 0.05 0. 8.75 27 0.001 NR NR
114M  antimony 60 60 9 0.7 0.7 0.7
115M  arsenic 80 120 10.5 to 13.5 4.0 2.5 to 3.6 3.9
1174 beryilium 5 § 3 0.65 to 0.72 0.20 0.05 to 1.5 1.5
118M  cadmium : 6.3 to 57 0.16 to 0.44 0.20 0.04 to 0.5 0.5
1194 chromium .210 10.5 to 515 31.5 to 51 3.25 1.2 to 4.2 2.9
120M  copper 705 21 to 895 17 to 31.5 1.85 0.2 to 1.8 1.3
121  cyanide —- — - ——— _—- .-
122M  lead 750 13 to 715 7.2 to 48.5 0.11 0.11 0.16
1234 mercury 0.15 0.15 to 0.48 0.016 to 0.034 0.01 0.01 to 0.08 0.02
1244 nicke) NR NR 9.95 3.55 to 46.5: 7.75 to 8.70 4.35 0.21 to 8.6 1.4
125M s_ele:gi}i_ 70 70 8 8 8 2 2 2
126M sﬂv:c;'r 6 6 0.27 0.26 to 0.77 0.38 to 0.60 0.1 0.07 to 0.43 0.17
12/ thalljum 1 1 0.9 0.9 0.9 0.07 0.07 0.07
1284 zinc 1 1 550 25 to 995 34 to 51 1.5 1 to 20 13.5

ND = Not Detected; NR = Not Reported.



in proximity of the ZID, relative to a control station, as shown in the

table. Concentrations in animal tissues in and near the ZID were not much

differenty.hawever, than control samples (with the possible exception of

Procedures in :sample collection and analysis are discussed in

the application, tﬁ?citations to EPA procedures and analytical

protocol. Based o:the di
of the analyses af :ﬁgasonably accurate characterization of the
effluent and the affected environmgnt. I[f future data are also produced
with care, an adequate statistés :base will be available to chart the

effects of pretreatment and sal ontrol efforts. [t would have been

application is a generalized long term st ummary of QA tests.

Toxic Pollutant and Pesticide Sources--

Potential sources of the identified toxics are not presented or

discussed in the application. A copy of the industri

gurce inventory is

not included either, so it is not possible to study th °pés”of industries

that discharge to the sewer system.
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Section 2. Industrial Pretreatment Program

The letter cites three areas of

ithe application.

2.

3.

CFR 403.8(f), a more specificﬁﬁega1 analysis is needed to address adequately

the six points of authority identified by.the.requlations as follows:

th of pollutants from

1. Deny or condition the contr

industrial users

2. Require compliance with pretreatment standard

3. Control the contribution of polluants from dustries by

permit or other means
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4, Require compliance schedules and monitoring reports

ut inspection, surveillance, and monitoring

pretreatment. A re

have a measure of 4 in each of the areas listed above. There is

the ordinance. Also, remedies f oncompliance appear to be limited to

rejecting the waste or imposin; in ézin an amount not to exceed $20 per
day. The process for rejectio uspend service) is not specified and
it appears that the fine can'%n]y be?fﬁbosed after a court procedure that
may be lengthy. Legal counsel should, therefore, review the ordinance for
specific compliance with the authority éb rocedutre requirements of 40 CFR

403.8 (f)(1) and (2).

Administration--The city of New Bedfor& will establish within the Sewer

Department a position for an industrial waste manager: 1§ individual will

have a large number of responsibilities including:

1. Controlling industrial waste discharges t

system.
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2. Receiving and evaluating all applications for discharge of

industrial waste to the system.

Notifying industries of categorical discharge limits.

4, Receiving and analyzing compliance reports from industries.

pacting industrial facilities, including

5. Visiting: RS

sampiing: nce monitoring.

7. Liaison with other ut

8. Developing proceduresfor tracking down violators.

For a service area that is an "induév Tl eommunity," assigning the

above-listed duties to one person wd "ﬁobably result in a severe

overcommittment of the individual.

have clerical

The applicant says the industrial waste manag:

support and assistance from laboratory and sewer mai ance personnel for

sampling and analysis throughout the system. An assistdnt would be hired,

according to the applicant, if one person is inadequate: to carry out the

duties. The number of industries in the service area is not described in
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the application, but an industrialized area with an average sewer flow of 30
MGD could require several professional and technical perscnnel to adequately

design,:..i and operate an effective industrial pretreatment program.

establls__

developed. The city will apply for a grant under the Clean Water Act to

finance implementatig 4 e program. Details of the grant application

were to have been u_ﬁd submitted to EPA in 1979, A plan of study

for the program has:been sub itted to EPA (according to Mr. Steve Siltva, EPA

Region 1), and the: Grant funds are to

application is not clear as to the number jes in the service area,

fthe industries surveyed.

or what information was col]ectedg

Approximately 300 questionnaires wé: sent to known industrial and

commercial users in the most recent survey. Whether this represented the

totality of industries in the service area or just:th

stated.

There is no discussion of the form and conten éf the inventory

estabished by the two surveys, or methods for keeping the inventory current.
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Maintaining a complete inventory of sources js fundamental to the control of
industrial discharges, and is necessary for the source notification aspect

of pretreatment. program implementation. The inventory should include

compliance reviews. No detailsign

are presented in the applica

established as part of the 1ndﬁstr1a1'pretreatment program development.

Program Compliance Schedule--

The applicant plans to compliete the ﬁol]owing tasks within 18 months

following issuance of a 301(h) modified NPDES permit:
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Task Months

Conditional Acceptance Provisions-- -~

The applicant does not reques tal acceptance of the

pretreatment program.
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Section 3. Nonindustrial Source Control Program

fcation Schedule--

proposes, in general terms, to look for sources of

No details on procedures or approad: “tonenindustrial source control

are provided.

Program Development and Implementation S&hedu]e--

Analyses to determine the extent of nonindustrial _;ributions to the

waste stream will parallel development of the indu fa] pretreatment

tndustrial source

program. No further schedule for development of a

control program is provided.

330



Resource Support Schedule--
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PART F



efficiencies.

Projected effluent mass emissions for 1986 (when the

improvements are expected to be completed) and 1990 are estimated below.

1986

1.23 m3/gec
(28.1 MGD)
10,660 kg/day
(23,500 1b/day)
5,500 kg/day
(12,100 1b/day)

1990

1.35 m3/sec
(30.8 MGD)
12,025 kg/day
(26,500 1b/day)
6,175 kg/day
(13,600 1b/day)

Séhedule--

eliminate pump station storm-related wastewater overflows. Further pump

station modifications have been designed and are awaitirg app

application. Separation of the sewerage systempﬁn :
Bedford has been designed and is ready for bidding f
proposed study will determine volume, frequenéx;éand quality of
storm-related overflows discharged to watercourses and provide

recommendations for improvements based on the findings.
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PART F - EFFLUENT VOLUME AND MASS EMISSIONS

Project:Effluent. Volume and Mass Emissions--

6r the period 1980 through 2020, No particular 5-year

to begin. AverageZis

Tevel of 1.05 m3/5?

-he applicant's assumption that some major combined

(0.65 MGD) based a

sewers would be separated. The basis for the projections (e.g., per capita
contribution and service area poj ion projections) are not provided nor
are there any means identified ssure that excessive flows will not

occur.

toval efficiencies at the
Ty operating primary facility,

based on a 30-percent BOD removal and sa-ﬁércent suspended solids removal.

These are the minimum removal rates expected.once the:proposed improvements

to the existing primary treatment plant are comp} '& {h 1986. The

applicant presents projected influent loadings based oﬁ ojected flows and
concentrations but does not present effluent mass emié ians. These can be

determined from the influent loadings and the estimated minimum removal
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PART G



PART G - USE OF TITLE II FUNDS

] work presented in a 1974 report. Table 38 is a summary

Accordiﬁg

facilities plan, and a grant addendum would have to be requested to complete

a plan based on E ent requirements and the 301(h) application

(primarily pretrea:

The applicant: sents¢5§e1iminary cost information comparing secondary

treatment with less-than-secondary treatment (Table 39). The applicant

states that it is unreasonable: %evise the preliminary cost analysis

(based on September, 1979, pric cause of the uncertainty surrounding

the timing of 301(h) approval.
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TABLE 38. PROJECTED PLANNING EFFORT

New Bedford Fa

5Scope of Work/Tasks

Completion Status

10.

11.

Meeting on Facilitig

b. Third Public Meeting on Facilities
Plan

¢. Official Advertised Final Public
Hearing

Phase I - Wastewater Treatment Facilities

Evaluation (i.e., Improvements to
primary treatment system)

Phase Il - Existing Plant Treatability:
Testing

Phase Il - Industrial Waste Survey

Phase [V - Pilot Plant Studies of
Secondary Treatment Process

Phase V - Wastewater/Septage Treatment
Disposal Alternatives

Phase V] - Alternative lnvestigations

Phase Y11 - Final Cost Effective Analysis
of Alternatives

Phase VIIT - Facilities Planning Report
finalization. Recommended plan,
implementation schedule for construction,
cost to homeowner, etc. to be presented
at final Public Hearing.

Combined Sewer Overflow (CSQ) Study

Started March 20, 1978.
to City in Fall of 1979.

Oraft report to be submitted

Started March 26, 1979, and deals primarily with
secondary treatment facilities and sludge disposal
solutions within New Bedford's houndaries.,

The EAS cannot be realistically completed until pilot
plant testing is complete and the rest of the report
is complete in June, 1980.

September 11, 1979 (Note: First kick-off public
meeting was held June 11, 1979, and received
poor attendance.).

Estimataed to be in April, 1980.

Estimated to be in June, 1980.

1d work is complete.
September 13, 1979,

Draft report to be available

€oaclusion s that one pilot plant will employ

activated sludge/chemical coagulation process.

Currently underway and to be completed June, 1980.

an B operational in September, 1979.
rk tobe complete in March, 1980, and final

Pending 3
analysis to be completed by June, 1980, Hearing.

June, 1980.

Not currently under cont ﬁut schedule to be

compiete in June, 1981.
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TABLE 39. PRELIMINARY COST EFFECTIVENESS ANALYSIS
OF PRIMARY VS. SECONDARY TREATMENT*

(4) Present Worth of

(1) (2) (3) Present Worth of (5) Present
o Initial Initial Capital Average Annual Average Annual Worth o
Alternatives Capita) Cost Cost 0&M Cost 08M Cost Total Co

LOW RANGE ANALYSIS

Secondary Treatment
{Existing Outfall) $44,000 $40,500 $3,000 $72,500
Section 301(h) 32,000 27,200 1,500 43,900
Improved Discharge
w/ Primary Treatment*
Secondary Treatment $48,000 $44,200 $32.000 $ -- $ - $76,200
Section 301(h) 57,000 48,200 16,000 170 700 64,900

Improved Dishcharge
w/ Primary Treatment*

(1)
(2)
(3)
(4)
(5)

(6)

|

NOTE: Al costs presented are based on September 1979 preliminary costs and would have to be updated during facilities plan.
City must fund 100X of 08M and monitoring costs.

*:mprgred Dgicharge fncludes 22,000 ft. outfall/diffuser & Effluent Pumping Statfon. Improvements to Primary Plant are not included
n this table,
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